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m&m 1 1 

-JKsS (I) 

[ {C5 (Rl) n} 2mMm] 1+ [ {B (R2) 4} -] 1 

tf^-e&y, 4o<z)R2iin-T'fe-5) ■e*stis«f«j&>f*>^#3efi , ffi* 



— JK^ (I) iCfctfS^ft^ug^M (M) Ti, Zr, Fe, Ru, O 
s, Hf, V. Cr, Mo, W^&£l¥^£igli*l£> : &©-e&£u 1 §H« 

7K^ri/;i/*> ^#tKU;«, *X.74Sm. TAstK KS, kKQ^f^l, ^ 

(i) ^^sns^^^^ft^att^KSr^-rsmeiXtt— 

t-;i/7iDt-')A, — ;i/7x Dir — 1,1 > -VT^.^- 

J\s7 iDir^-^A, 1,1' -^n-?^;i/7:r El-fe^?/*, N,N-^'^f;i/7 
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^ J *?-)\s7 OLXm-V JU, 1,1' -^^7iDtlfA < Xf;i/7xD 

□ •fe — 7A, HFn^i/^f;b7iDtI7A, tfX^xd-feX^A, 1,1 
-tf* (i?7xi;i/*^7^;) 7xDt-7A, 7xOtr-)A, t - ^ ;V 

7 3i n -fen 17 A, ^^n^oiD-fexi^A. tfx n^># £?xx;i/) 
$i7A^j^^->, nA;b h-fexi7A, fcf* w<y % £?xx;i,) ^EU^>^ 
n7>f FWX bfx 0>?n^>#S/xx;i/) ^x^i7A*^^">, If* ( 
t - -7* A/*/ 9 n^># S?xx;b) f^>^D7>fK*^x if* (S/^n^ 
>#£/xx;i,) ^^x^^^x^A*^;^ fcT* (S>*n^>#^xx;i, 

7^ KAft>, tf^ ( 1 -^o tf;i^># y'xx;i/) # > 9^y 9 u ^-f K 

^A? u=7>i F^j^^y. tfx (t -^;i/^>^n^>^s;ai-;i/) s/;mxi7 

tfx (x^;i,>>? n^># $/xx;b) — *7 A? n ^-f K#^;f 

y, if* (*7^;i/$/?n^>#yxx;i,) ^nx^A^n^ R#^?r>\ if 
* (-f>^-;i/) i?^f;i/i;;i/nx7A3ii^x fcfx (t u^y 
Ziszi-ji) yN^x^A^n^ R^tf if* (x^^i/^n/O^^m- 
/^x^A^u^ R;*j^;t>, if* (>f v-^ntf;bS/^n^>#$?xx 

-#5£ (i) ic£tf&lB&^- (R 2 ) ;\n^>ftry-;i/i 

;b>rx;i/^-^>>S. TJl/ij^n;!/!, 7^hi-M, T;i/3rx;i,g, /nd 
>^>^T;i/>!rx;i/S. AD^f>fl:7/i/>!j^x-;i/i, /Nn^-ffcr;!/* hxx;i, 
/ND^^^T^^x;^, ®ig^T*&SS¥^3§k£*l5%©T*&£, Iff* 
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#3£ 1 1 — 024294 

^=ap* (4 -^;i/^-Dlf iK^- h7-t>, "rY^^T. [3,5-fcf 

(h'J7Mn^fJl/) :7aix;i/| s}?^ — h7-t>, -rh^^f;* (3,5- 
i?7MD7i-;i/) jjf^-hT— ^h^** [4- (h'J7^*n^f 

7i-il] tC7-b7-tX ^h^^X (2,3,5,6-5^ h^~7J]/^U 
7iijb) ^7-h7-tX ^h^^rX (1, 2, 3, 4, 5-^>#:7;i/;r 

n7i-^/) #^-hT-7t->* (3,4,5-hU7;i/tn7x^;v 

) **7-h7-^X tY=7*t* (3-7WD7*n^» ^-h7-^>, 
-^h^^f* [3,5-lf* (l,l,l,3 > 3 f 3-^t7^*n-2-^h*i/ 

-2-/ n bf;i/) h7-^>> rl>7^^ (2,4,6 MJ7 

;v^D7i-;i/) tf^- h7-t>, h^Sr* (y ^-^;i/^-n^;i/) /K^- 

h7't>, fh7^X (A - 7 ns\3ris)\s) itf^- h7-t>< ^ h^^f 

^ (A-7;v^-o^>^;i/) ^7-h7-tx 5" h ^^r^ (/n°-^;i/^-d^-^ 

m) ^7-h7-tx fh5^7x (7i-^;i/^-n- 3 

-h7-^x -7- h^3f * (/t-7;i/^-n- 5 -*^;i/>^;i/) h7-t 

>, "T" h7^f7, (/\^^ yjVTfrU z/U\?)l) ;K7-h7-^>, rb7^f7s (3 
D7i-A) j}?7-b7-^>> "T" h (4 - ^Dn7i-;V 

) /}?7-b7-tX -rh^^f:* (K>^^D7^K) ^7-h7-^X "T" 
h^=¥* (^on^i/» 3^5- -rh^^f^ C2- (A-^;i/^ 

x^;i/] 3j<v-hT-^>> h5^7, [2- (A-^l^n^*/ 

;b) x^;i/] tf^-hr-tf>. ^h^* C2- (a°-^;i/^-d^-^^;i/) x 
hr-*x fhy^ [2- (A-7;i/tfo- 7 
x^;i/] 7K7-h7-^>, ^ h^=* [2- in-vMu- 5 
^\^ri/;i/) x^-;H ^7-h7-tX ^h^* (2,2,3,3-f h57^/ 
*n t?;i/) 3^5- h7 — *y. rh5^7> (lH,lH,5H-t^7M 
□ ^O^;!/) *7-h7-tX -^h^3r* ( 1 H - A- n SWV) # 
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(3 , 5 - V? uK y tf^-hT-*y, rb5*x (4-y;iyt 
W<yZ??l) /K5-h7-tX 9-h^*X (4-xhdri/7±^;i/) h 
T— fl^7^ (4 h^ri/^x - aK^- h -7- h 5 3f ;* 

(4,5-i/^h^i/7i-^) ^5-h7-t>, ^h^3r* (4-^^/7 
^7-h7-^>, ^h^* 3t-7*f;b7x^;i/) /K^-hT 

^h^=3rX [3,5- (V*?-)V) -7aL~;h2 aK^- h7-t>, ^ 

7 sa*©ffi^i»*&si„ 

[»*«10] 
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^ #5p 11-024294 

^vnt. (ID 

{C5 (R 1 ) n} 2 mMm 

-Mt)i<Z>* (III) 
{B (R2) 4} X 

[?gf$!<z>f¥*ffl&^iE] 

[0 00 1] 
[0 0 0 2] 

[0 0 0 3] 

Hitt, e«frM** • «sis, ±* • mmmm. m^mmm. mis. • 

o 

[0 0 0 4] 
[0 0 0 5] 
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[0 0 0 6] 

^m-^J&icov^, :n # 3f *, f fc k g§ L T f$St & M £-# if ti «;* " ft # 

Y-*y ( B F 4~, PF6", AsF6~, SbF6-fc£) ^^>i:bttb 

"C i^<b„ 



[0 0 0 7] 

[0 0 0 8] 
[0 0 0 9] 

$ h^MT-7f->$:^-tf^S^Fff^J^#ggBg6 2 - 1 4 3 0 4 

4^^|§^2- 1 8 2 7 0 l-S-lCgg^SflTV^. itltC«fc*l«, ftJK#Kl 

[0 0 10] 
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PI 



4f ¥ 1 1 — 024294 



momtLxit, &mftmAizm&m4k¥6 - 6 2 6 9 2^zm^nr^m. 

[0 0 1 1 ] 

&£A>¥%%f=.b-f. fc>-f>lC, Kevin D. Belfield^, U i/U ^rt>© 

^fc^^^^->^*-&J, Polymer Bulletin 38, P165-168 (1997) ICJ1, 

u it X *§%ET T - # > ft 7 > gg^S & £ 5£ ft S 3 £ £ 

[0 0 12] 

2,4,6-h'Jz97W5;^f;i/7x;-;i/^) . j^z^J-k (fci:*. 
2 ^ #V-;k 2 -x^;i/-4 ^ 2-^y 

[0 0 13] 
[0 0 14] 

mm tfM&: l j: e> ^ -r & am 
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>&J£ i 1 -0 24 2* 
[0 0 15] 

[ses & -t fe & <©#m 

$r£tc, -jRs£ (I) 

C {C5 (Rl) n} 2mMm] 1+ [ {B (R2) 4} -] 1 
(5£ef:. M»^&iIliSt^y ; C 5 V W<y* Pzi—JVZmL ; Rl 

lX»2t*y ; 1 & 1 2 »J ; R2W^iI^ (B) tC@E&-f£IB& 
^Tf&U, 4o©R2tt|SI--C&3) T?*S*l*^r^>^#:JgattifeKS:BB» 

-t77^ - 



[0 0 16] 
[0 0 17] 

tot, *»w<z)»i©@»tt. -flgss (i) -e^3ti*«f«3a:>f*>^« 

[0 0 18] 

«s£ (I) 

[ {C5 (Rl) n} 2mMm] 1+ [ {B (R2) 4} -] 1 
lXti2T?&»J ; llilXB2t*y ; R 2 ttjfctfjRUt-?- (B) lC@B&-t&@Bft 
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[0 0 19] 

{C5 (R 1 ) n} 2 mMm 

z:&flt5t©*#n-fe:/ii^#i:. (ill) 
{B (R2) 4} X 

Egj^zK^- h Ggmt&yat r i: £ -r & >r * >#-££N£H4» 

[0 0 2 0] 

[?8 W (PlSt fi<P Jgffi] 

[0 0 2 1] 

T;v*r;vm> T/i/n^S'lk s/U^lk *?rn/*n/& rtsfrm. 

*/?u7)v>r—)im. ^;i/7jf^s>;i/*. ^«sKu;i/i£, *^7^;i 

[0 0 2 2] 

tf, -T^T 1 -;!/^ [~ (CH=CH) n-, - (CH2) n- : n = 2~6] 
[0 0 2 3] 
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[0 0 2 4] 

* £ . — «5fc ( I ) T?^ $ ti 5 -f * > ^^#MS^4W&4ftM* £ * # n -fe > 
[0 0 2 5] 

(I) lCfc.fr 5 rfrfrffigffjfcJB (M) tt v ,Ti (IV), Zr (IV) 

, Fe (III). Hf (III), V (III), Cr (V) , Mo (V) . 
W(V), Ru (III), Os (II I) T?ftS#^e>38tt*l4B.*©^S,y, 
^H<liFe (III), Ru (III). Os (III) T°2bV. 
L<t£F e (III) Tr^So 
[0 0 2 6] 

A. i,i' -^r-fe^^^ain-fenii/A, i,i' -yn-7'^7inti') 

A. N,N-^^5=-;i/T^ y ^fil/7iDtl ^A, 1,1' -*?*r;V7aLUt 

-VJ*. if;i/7inti^, (^t Kn^rS/jK U;i/) 7int-7A, i- 
xnt-7A, 1,1 -hf* (i;7iiM77^;) 7int-W, 7in 

■fe-i7A, t — Zf?- ;i/7xDt-7A, J/7fD7iDtl7A, If* (i/ ? U 

^>#S/x-;i/) ^n$7AAftX =iA;i/h-fexi7A. hf* (i/tu^y* 



l o 
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tf* UKy* ^xx;u) isjj)V7$— )]/^# — bsft^-itZ/. ( 

^>^f>^D7>f W^>> t^* (l -^a tf #^xx;i,) # 

#£?xx;i/) e/>n-'?A^D7'f K^ftx if* ( t w<y* 
j/i-^/) ^i/n^^^^D^^K^ft^, tf* n/<>#^xx;i,) 
;i/ =2x1? ¥7. (x^;i/i/?d^> #$/'xx;i/) Vfrn — 

[0 0 2 7] 

[B (R 2 ) 4] -T*3d£ 0 5£«t», R 2\Ztipjfr&fcymm^- (B) tc@e& 

^mx;^ 7^*hi-;i/I« r^^x^^, /\n>f>ffcy;i/>7-x;i/g. y\p 

x y K @E&^ HI ± £ o & <* 2 o £ L T V % T t; J: V * . 
[0 0 2 8] 

7jl/tD7i^) #7-b7-tX -rh^3f* (4 - -7fr*u¥ y3L-)V) 
3|f7-h7xtX ^hv=3p* (h'j7MD^f^/) 7 — 

] tC7-h7-^X -rh^#* (3 ,5-y7fl/*n7x-^) Jtf^ - h 7 — 
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^h?** [4- (bV7Jl*U*^Jl) 7i-;i/] /K^- hT-7h>, 
■^h^^r^ (2,3,5 ,6-fF77jWD7ii;0 Ji?5- h7-t>, 
^3r* (l,2,3 ) 4,5-^^7M07x^) ^7-h7^X ^f>9 
(3,4.,5*-hij7^D7i-^ 3}?7-h7-7f-^ 5 s - h (3- 
7MD7"n^» stf^- h7-t>, rh5^ [3 ,5 - bf^ (1 , 1 , l ,3 
, 3 ,3 -s\*V7)l*U- 2-* h^ri/-2-^ntf;i/) 7iz;i/] f> 7 
— -^N^^rX (2,4,6-h'J7;i/tD7x-;b) 7- 

(;t7^tn7*f;i/) hr-*:/, ^h^^^ (A-^i^n 
^\^rt/;i/) aK^-sr— (A-^i^n^:/^;!/) /K5-h7 

rt--7)\,Jtu- 3-*^;b7>;i/) 5jf^-hr-^->, ^h^** 

— [2- (/t-^;^n^;i/) 

■^h^^r^ [2- (/N°-^;i/^-n^^r$/;i/) ^^_j. T -^- >% 

[2- (rt-7;V7tU*??-)l,) #7-h7-tX ^h^* [ 

2- (7t-7;i/^-D- 7-^^;i/^-^^;l,) x^/b] sK9-hT-*>, 5=- h ^ 

t2 - O^-yji^tu - 5 -*^;i/>\3rS/;i,) 
9-h5*r* (2 , 2 , 3 , 3 --^ ^;i/^-n^n tff^-hy-;f>, ^ > 

^=¥X (lH,lH,5H-t^$7MD/<>f^) jK^-NT-^->, -5^h^ 

(lH-A-7WOAdr^) sK^-hT-*>. rh?^ (1,1- 
i?7^nif^ ^7-h7-t>, ^K^^rX [3,5-tf* (h'j7M 
n^^;i/) 3K7-h7-tX -rh^x [4- (hU7;Wn^f 

^7-t>7-tx -^N^* (3 ,5 -s?7^*o/<>s;^/) 

h^3r* (4-iF^i/7i^) jK7-h7-t>, ^h^* (4-^h^ 
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(^3^-^;b7oi^;i/) ^7-h7-tX fb^^fT. (tf7ac-;i/) 

(*£/^;i/) ^7-N7-^X 7^h^3fX K>^f^7iijl/) tf^-h 
7->f>. "tY?*^ [3,5- (i?*^)V) 7i-M 3jf7-h7-t>, r 

h^3rx (S/^n^nif;i/) zK5-h7-^>, 5^h^=¥* (S/#n^;i/) ^ 

7— f h7^X (7iMi/^f;i/) hT-^>f^5, 
[0 0 2 9] 

L < it, 9- h ^=*f ^ (4-7;bt07i-;i/) zK9~ h7-t>, ^ h ^ 
df- ^ [3,5-tf^ (HJ7MD)tf;i/) 7x-;i/] 7K^ - hy~^>, -r-b - 
9^7, (3,5- i/7;i/^D7x-;V) jJf^-hT— ^ h^^T. [4- ( 
hVyjhJtU*^)]/) 3j?7-h7-t>. ^ h 5-3rJ* [3,5-fcT* 

(1,1,1,3,3,3 -/\^-tJ"^;i/>TD- 2 h^ri/- 2 -^Dlf;i/) 7x^ 

Tjf^-bT— f (4-?nn7i-;i/) - h7-^>, 

•x- h (3,5-^^Dn7x-;i/) /J?^ — h7-tx f-h^*^ [2- 

t^7zc^;b) ^7-h7-t>, 7- h^*^ (1 ,2 ,3 ,4 ,5-/<>^7;b^-D 
^a: — ;J(7-h7-*>t*feS. 
[0 0 3 0] 

So 

[0 0 3 1] 
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[0 0 3 2] 
[0 0 3 3] 

[0 0 8 4] 

^Wi^ *>£&{bffi&&mmz, (id 

{C5 (R 1 ) n} 2mMm 
(55*, C5, R 1 , m&Z$nimm£.mMmx*$>Z>) Testis* *niz>Sg 

(III) 

{B (R2) 4} X 

ess*, B^R2itmmtmMmx^v. xtty^'jiim^s) 

[0 0 3 5] 
[0 0 3 6] 

mm -eg & »3~5o % a>%Bfe*«?K ^i<tt5-2o% 

[0 0 3 7] 
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din &z<om<tm (mm*m) **a-t>mmmzMvx 1 : o.i 

~K ft£L<ltl : 0. l~0.3tf>«U-£T*Gg/9U 0— 100"C, L < teS 
[0 0 3 8] 

[0 0 3 9] 

1 : 0.1-1, &$LL<IZ1 : 0.1-0.5T' 

[0 0 4 0] 

[0 0 4 l ] 

J Z — Tjl±/ : f- b*7*r7» (3,5-^7;i/tD7x-;i/) aK^- K ^fJI/7i 
Dt-OA/fh^^T. (3,5-^7^71-^) /Kv — K 1,2,4,1 
' ,2' ,4' -A^ft^f ^b7iOt-')i/rh7 J f^ (3,5— S?7M n 
7i3) jK^-K n - ^-f- ;i/7xDt-'7A/fb7^7v (3,5-^v;i/ 
^D7x-il/) jK^— K tert-T^;i/7xniZ — V2±/'r b^** (3,5- 
i/7;i/tD7i-;i/) 3j?9— K 7iOt>#D- y # 7 5/ K/-X" h^^r^. (3 
( 5-^7MD7i-;i/) Kn^rS/jKU/l/) 7iDt->)A 

/rh7*X (3,5 -VyMU-y^L—)^ jK5— K 7xnt-^A/f h 

^^■y. [3,5-tfx (MJ7Mn^f^) 7i-;i/] stf^-K ^*^;i/:7 

zDt-'JA/fh?^ [3,5-tf^ (h 'J yfl/TtUtf-Jb) 7i-M # 
^- K 1,2,4,1' ,2' ,4' -^^t^f;i/7xDt- *?A/-r b^^r^ 

i^A/fF^^r^ (/<>^7;i/tn7i-;i/) atf^-K 1,2,4,1' ,2' 

,4' -/\dr-b-^^;i/7o:n-fe — VJ^/'r h^^f* (^^7MD7i-^) 
Ttf^-K 1,2,4,1' ,2' ,4' -^^^f;i/7xnt-7A/rh7^ 
* [4- (h'j7;^D^f;i/) ysL—Jll si?5-K (2-7iDt-il/If 
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Jtf9-K 7int--)A/fh7^ (3,5-^7MD7iljl/) jj? 

x~;i/] tf^-h. 7 x.U-Z — iJ2±/"t- h^^f* (2,3,5,6-ff77^ 
tf^-K 7inti^/f h^3f (1,2,3,4,5 

7;Wo7x-;i/) tf^-K ^xn-fen^A/^ h^3f;* [4- (h'j7;i/t 
n*^;i/) iK^- K :7 x n-fe-^A/f (4-7Mn7 

x^7I/) K ^xD-fe^-^A/^ h5^r7 (3 ,4 , 5 - b U 7W07i 

— ;b)3K^-h, ^f^^xnt-yA/fb^^T. ( 3 , 5 - :7;i/;frn y 

0 3}?^- K V%^-)];-7 3lUM~*J y=?3cZk [3,5-lf^ (hV 

7x^] jj^-f^ i/^^;i/^a:n-fe- 7A/f ( 

" 2,3,5,6 -7 h g > U'P 3 L ^JVJ M v K ^^T;i/7xDtr7V 

-rh^3r;* (l,2 f 3,4 f 5-' , ?>di7^D7i-^) aK^~K $7*^/1/ 7 
xnt-7A/fh5^[4- (h'J7MD^f;i/) 7xn;i/] aK^-K 
^^7int-«7A/f S7^7 (4-7MU7x-;i/) tff^- k 
^JVyaLUiE-y^X^b^^-7, (3,4,5-MJ7MD7x^) jtf^-h 

. t- h5 *^)vy 3iu± — y U/f (3,5-s?7Mn7i~^) sjf 

9-K -r- h^^^;!/^ xn-fe^A/^ h^3r* [ 3 , 5 - fcf ^ (h'j7^ 
^ U * :7x^;i/] zR^- K h7^f;V7xDt-7A/f h^^PX (2 

, 3 , 5 , 6 — 7- h77jl/tD7x-;i) /K^— K rh7^f ;i/7xnt^7A 
/"rY'y^-T. ( 1 , 2 , 3 ,4 , 5 7;i/tn7 x^;i/) zK^- K f 

^7int-Wfh5^ [4- (hU7Mn^f;i/) :7x^;b] jjf^ 
-K -r h5 *?-;iy 3LU-t=-y2*/9- h^^x (3,4,5-h';7;wn7x 

zK^-K ^t^f^7xnt>/fh7^rX (3,5-i;7MD7 
i-^) tf^-K s\*V*?-)iy ^Ut-y2±/9- h^^rX [3,5-tf;* ( 

•73f* (2,3 ) 5,6-fh77;Wo7x-;i/) tK^ — K ^ 3f -9- ;* ;i/ y x 

O-fe-^A/-^ h^3r* (l,2,3,4,5-^>^7;WD7x-jl/) #^-h 



1 6 



£BIE4#2 000-302120 



1 1 — 024294 

, ^^-^f-^y ^u^-y h,/^- h7^fx [4- (NU7Jvtn^f;i/) 7x 

- /K^~K ^^r-y-^^-^^aLa-fe — ^A/t" h73f7> (4-7WD7i 

- ;b) ^'5-- K Jl/7xnt-^A/r h^^r^ (3,4,5-b'j7 
^D7i-;b) stf^— K n-^;i/7 3in-fe^.'7A/^h^^X (3,5- 
i/y ;V>tUy 3L—J]/) 3l?9— K n-7*f;i/7iOt-'7A/Th7^7v [3, 

(h'j7;i/^-D^f;v) — K n-7*f;i/7iDtl7 

A/fb7^ (2,3,5,6-fh77;^D7i-;i/) #9- K n-7*^ 
;i/7a:Cl-fe^7A/^ (1,2,3,4,5-^^7^71-^/) # 

^-K n -7*f;i/7iDt-'7Vf h^df* [4- (S'j7;i/tn^f^) 
•73L—M /tf^-K n-7*f ;i/7int-7A/fh7^r7v (4-7^D7 
zK^- K n-7"f;i/7xDt^7A/fh7^7> ( 3 , 4 , 5 - MJ 7 

;i/tuvx-;i/) K leu — 7a;V7xD fe-7A/r l-y^f^. (3,5 

- i/7;i/tD7x-;i/) otf^-K tert-T^;i/7xD-fe — 2*/*r h^3r7. C 
3,5-^7s (h'j7MD^f;i/) 7^n;i/] tf^-K tert-T^;i/7aiD 
■fe- 7A/-^b^3f7s (2,3,5,6-^ h77MD7ii;i) si<^— K ter 
t-7^;i/7xOt- 7A/f h^3f7> (1,2,3,4 , 5 - # 7;i/*El 7 a: 

- zKv - K tert-7 5. ;i/7 i U iz — 7 U/^r h ^ [4- ( h U V frit 
D^^;i/) 7x3] tK^- K tert-T^;i/7aiDir — yhs/^r (4 

- 7 MD7i-;i/) aK^- K tert-7^;i'7xDt-'7A/Th7^7. (3 
,4,5-hy7;i/tD7i-;b) jtf^-h^&So 

[0 0 4 2] 

[0 04 3] 

r-^>^cDiH^^gm7ni-;^-e*-5^^. 7x^ji/S©A7fiic© 



mSE#2 000-302120 
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[0 0 4 4] 
[0 0 4 5] 

BPtc^f lt*i§^{c «k zm&ffii&M o.i-io mmm. ^b<so.5-4i 

*»©*TfBteU ?fcR200~700nm, g:fcl${Ci£200~400 n m©3t*MSK: J: »; 
> affi20Q0^9000mJ/ Cm 2g)ltA f- fr^t ?> ye^ 7-S^ ^Xfi£ 

[0 0 4 6] 

*£M-£^gPftlC*fLT. 7 0-200-0 <Dlam& 1 0#~1 B#H8, #£L<&100~ 

160'C©M£1 0-3 0^raauA*ii:icj:yiS^M#«c^«s*i* o 
[0 0 4 7] 

mtfeffl 0.1 — 1 0 M4», #*L<tt0.5~4 Jijigfl ©A T? SH^h 1/ , 7 0 —20 
0°C<Z>M& 1 0 #~ 2 B#|g, L < &140~180°C (Dim* 3 0-9 0 ftmM 

[0 0 4 8] 

m. rjvn-ji&mm. -ji&mm. ^--^Jir^^-jv^mm. Thy 



ffilE#2 000-30212 



✓IN 



1 1 — 024294 



>, ?no/ft;i/A, -r- h^fc: KD7^>. 7izh>. *^;nn^;i/ 

fflSfcttl/T 5~3^*T^M$tl, b<&5 0 0-3 0 OfiiSPT&So 

[0 0 4 9] 

ftiftlTH <y)/Z7 1; 4 -y'oi-^^O'i/^ji^ >> 3,3-^* 

3f-9->y>. 2 -^^^^-dF-9->y>, 2 ,4 -^*?-;i^;*3f-9->v>, -f 
yy*n tf;i/^^-^r-9->v>. '2',4-yif^f^u->vx 2,4-^fyyn 

lf;i/^^-3r-9->y 9 , 1 0 -7jc^>X l/3f ^ i/K>^/<DX 2- 



y y, 7$;r>b7^;>, r> y^^-j y^jv-^ym. 7th7i;x 2? 

X h^ri/T-fe h7i; 2-ih^ri/-2-7i-;i/7tb7x;>, 4-* 
Y*i/Tt Y7x-J 4 ,4 -5?* b?^J 4-7ai— ^/T"fe 

h7x;>, 7>h^i2>> 1.2-K>y7>h7tX 9-i/7;7>b7 
9,10-i/S/7;7>h7t>, 2 -x^;i/- 9 , 1 0 - 5?* h 2/T> 

h^-fey, 9,io-^ (7i— ;bx^;i/) yyY^-ty. ^y^J^y^v? 

„ 4-7i-;i/^>^/7xy>, 4 - H Kn^ri/^>y7x; l--hD7 
>h^3f/>\ 1 ,2 -/<>>C7> h^^py >, 2-^DD7>h7^;>, 2, 
3 □ - 6 -VS/7J - p -<yy*J y. 2,3-*?* h3f£/-5-* 

yy^/y, 2,6-s?^f-^-i,4-'<>y^;x 4-^1/^^71- 
o -'Oy-f ^/^cJft^Sfc^^-M/, 4 -/<>y^;i/-4 -^f^-j?7i- ^ 
x;i/y^K, o - Ky y *-ify>, #>77-3fy>* 

;k 2 ,3-$/^nn- 1 ,4 -^-y h^py 7— buy. %-V-yby. 2-* 



msE#2 0 0 0- 



3 0 2 1 2 0 ? 




1 1 — 0 2 4 2 



Vy^J>. 2,2-^xhdf^y-fe |s 7l ; ^ 

, 2,4-^bdfi/rth7i;x 2,5-i;^h^^7ti7±;x 2, 

[0 0 5 0] 

^y^>^ rvy?k. T#vi?y&. ^y^y^o^ommmomm^ 

[0 0 5 1] 

*8t&&.Qt9t®sritm y & &' \w mm& wgm£r* j 0.1 - 1 ommwm — 




ft&L<iz 0.5-5 m&m&m £ *i s ■„ 

[0 0 5 2] 

[0 0 5 3] 
[0 0 5 4] 

ltd ;wk, fry 




2 0 



ffi!iE#2 0 0 0 - 3 0 




#3£ 1 1 — 024294 



mmm^-r-j^nm^m-r^^v^^riy Kft-s-^ m%.\** i^-;w 

[0 0 5 5] 
[0 0 5 6] 

[0 0 5 7 ] 

2 susj^icD^^^-^fi^ffi^mw^^^T^ffl-r * 3 afire fc* 

[0 0 5 8] 
[0 0 5 9] 

tg-e&£ 0 rotS-ffiS (x) tt 1 o ©2/^ ceo* ^xx;vi2&^-#3 ffla>£&* 

[0 0 6 0] 

htt#<©3&«^JR«S#"eSIS8SnTV^* J. M. O'CONNOR, C. P. CA 

SEY : Chem. Rev. 87, p. 307—318 (1987)) „ 
[0 0 6 1 ] 



tfiIE#2 000-302120 




1 1—0242 



• 



> m^tbx^msixitiumrx'itTbcD^mtmmm (x) h^mu^m^m 

[0 0 6 2] 

[0 0 6 3] 
[ft 1 ] 



n + 




[0 0 6 4] 



ffllE#2 0 0 0 - 3 0 



• * 



1 1—024294 



Mb 2] 



R 



* > n — d( 



R 



M — 



V 



■R 



^ M — 



R 



o^YN 



R 



[0 0 6 5] 
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[ft 3] 



1 1 — 0 2 4 2 



+ .j - 



Si-O-Si 



n ~K*. ) 



<2) 



Si-O-Si 



M-0-Si 



50 



'Si 



(3) 



Si-O-Si 



(5) 



JCJ:£?Stt® (X) tfa&KLT^fft-f SCOT?, ^4i^«ffelcS^&gB^s 0 - 
[0 0 6 6] 

m - TKJiv tc^-rs^tt&^u (b) ti*7tym&&mmmm. mzi** 

£ i/fctt^T? ( a ) w^cD^s^an ( o . 5 ~ 4 %) -cMHsMbft 

JCtftlTfey, (b) m-&VBrp<Dm& tC«fc&#JS¥fc£l?1\ (c) $B£ 
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4f ¥ 1 1 — 024294 



(^b^j) tf#*>*u *n^.T. 2TO±©^©^5*ft>i^® 

[0 0 6 7] 
[0 0 6 8] 

ov%Tttr^»[a (Jfcfffttfttt®, &«fflLfc««, ffi©**n 

a) flfflfiSffrgtCol^T ; 

• L. DeVRIES, J. Org. Chem., 25 1838 (1960) 

• R. S. THRELKEL, J. E. BERCAW . , J. Organometal lie Chemistry, 136 1 — 5 
(1977) 

• D. FEITLER, G. M. WHITESIDES., Inorg. Chem. Vol. 15, No. 2, 466 (1976 
) 

b) **n-fe>SN!Mfr£o^T ; 

• D. H. DUGGAN, D. N. HENDRICKSON., Inorg. Chem. Vol. 14, No. 5, 955 (1 
975) 

•KAI-MING, J. C. CALABRESE, W. M. BEIFF, J. S. MILLER., Organometal 1 ic 
s, 10 688—693 (1991) 

ae>ic, mmtzwmwi&tf?- Mffltft^ft©^ -r- Y"?*^ [3,5-n* 

m& (HCfl:^ffl5feffi(«0S) . tY^^t. (1,2,3,4 , 5-s<y*7)V*u 
[0 0 6 9] 



mtiE^F 2000-302120 




4#¥ 1 1 — 0 2 4 2 



ic4K^^a:^;i/x-^;noonii $r*Dx., mm,^m>mmzT^mv^ B 

fC, 5 - if? /l*W<y Hy 43.52 g i^m^P^JV^-^- 

;i/5 0ml mfeMS: 1 WlttiTU ^OtSflSifLfc. Rfofc 
7«L &*^x^;i/:n-^;WCzi£L£3 -7^^17*31— r- J n/«#4.542g 
£4 0##WT»TLfc«, *#U^&«fi{:Tl 6 ^iafiE«Ufc. &^T% 
Mtb'J7i3 0 gSr«^cl00mlJCjSj»S-frfc|S»e&3 0 #j^7T?jgT£-& 

[0 0 7 0] 
[0 0 7 1] 

HHil^ *#lifjfc, ffgtt8*§, teftj£X2if*fl»r£®£ffl3fe*R#, 42 

(1983) 

• r^;f|»±, /Jn#^, Hfflffilg, ^a^ft^t, 46, 943- 953 (1988) 
•K. FUKUI, M. KASHIWAGI, H. MIYAMOTO, A. SONODA, J. ICOKAWA^H. K0BAYA 
SHI, T. SONODA., J. Fluorine Chem. 57, 307—321 (1992) 
[0 0 7 2] 

[mmm 1 ] 

7iDt-7A/fh7^ (3,5-^'7;i/^D7x-;i/) 3^5- Kg) 



ffi§E#2 000-302120 




4$ 5p i 1 — 024294 



■fimo? iD-fe> (CAS 102-54-5) 1 glWl 0 glZtQX. ^ 
^ICT 5^ra^Lfc^, MTKlOOml b^oillX.. g«&?MtfU PTFE^ 

[0 0 7 3] 

-rb^^r^ ( 3 , 5 - "7 ac— /K^ - h i~ h U ^ 2*^2.7 

[0 0 7 4] 

[0 0 7 5] 

ymU-E-^A/-^ b ^ XT* (3,0 ^7MD7xi;i/) H-6g 

(JR^4 3%) 

[0 0 7 6] 

hissm i zmmomnzm^T. wmw*?-ji7*u±y (cas 129 
1-47-0) 1 gzmifcmi 0 gicinx., ^uizx5^mmwvr^ umo 

Om 1 Z'PVf-Dtiaz.. WS§&#£PU PTFE^gcJCTSiib^o 
[0 0 7 7] 

it?££> ^*300ml CDAM l^y * XigtT-^-lCfl U IffiI#?(CTl# 
^b^* (3,5-i?7Mn7i-ib) sK9- b^" b U A&2.3 

[0 0 7 8] 

U #£x/*/Kl/-*-K:T$fc*£Lfe. 
[0 0 7 9] 



tfiffiJff 2000-302120 




#3)2 i 1 — 0 2 4 2 

8 g mm 5 3 %) -knr^ 

[0 0 8 0] 

»&tlfe^#fcOH3t€:, B^t^H-NMR (E X -400««^l»IRjR 
[0 0 8 1] 

X H-NMR [2 5°C, a**ftr-feh>^ fcT- ? CDffc^*/7 h ( p p m) 
] 3.20 (S/*n^#^x-;b) ; 6.0-8.0 (7xr;i/) 
[0 0 8 2] 

1,2,4,1 ' , 2 ' ,4 ' - A^f^xDt-^Vfhy^r^ (3.5- 
MMl £E g«t ^6frJ = gV>T, 1,2,1,1' ,2' ,4* M=W91^- 



1 &flna., MSTHflU PTFEaHtttCTiljai/, Wm&MWLtetf b 6 01C*T? 
iD*ftU fh5^f^ (3,5-i;7;btn7x-;i/) sj<9- h U >7A^1.89 

[0 0 8 3] 
[0 0 8 4] 

1,2,4,1 ',2 ',4' -^^r-y-^^^^ain-fe^^A/T 1 h^^>; (3,5 

-i/7;i/^-n^aix;i/) jK9-M.29g (iR^47.5%) 

[0 0 8 5] 

n-7'fJl/7xnt-7A/f h5^r^ (3,5^7^D7x-;i/) a?^- h 

^aioomi ®y\M \sv*xmi-xm7z?x^izm&m.ft?-zAfr, mm ( 

ill) 0.32 g&tfy-fe h-b'j;i/30mi &Jn*., J6-ffc« (I I I ) fe»jSfS 

iifeo r^|g©n-^;i/7 xDt> (CAS 31904-29-7) 0. 



tblE#2 000-302120 
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48g&tm*2 0m 1 SrfiDX., lt$l§«^L£o ^VnT% ^h^^^ (3,5- 
j;7;WD7ii;b) #5- N± h U ? 2*^0. 97 g $riflx.. L&tf £tK?S&C 

[0 0 8 6] 

- h 1 g (Wl.5%) 
[0 0 8 7] 



[0 0 8 8] 

1 H-NMR [2 5X;, MTK^tT-fe h>tf. tf- ? tfMfc^S/:7 h ( P P m) 
] 3.15 W<y* i?*—As) ; 6.71, 6.47 (7 zi—JV) ; 0.86-2.04 (z? 

[0 0 8 9] 
[fH5£0!l5] 

tert-T $;i/7int- frA/ ( 3 , 5 - V >7 )l*U V :c — yjf^- 

AS 53954-86-2) 0. 51 g, ^fb$c (I 11)0. 32 g, Tth^h'J 
;i/30ml, ^201111^x^7^^ (3,5-^^;i/tn7xr;i/) jtf^ 
- h^" h U ?A&0.97g#^ tert-r $;i/7int>/f b^^rX (3,5- 
^7Mn7i3) /K^-h0.87g (JR^60.7%) M#£„ 
[0 0 9 0] 

[MM&i 6 ] 



aj|E4# 2000-302120 



1 1-0242 



(CAS 12152-94-2) 0. 3 S% Jgifctt (III) 0.021 g „ y-fe h 
~hVJV3 0ml, *fi*l 0 m 1 h^3fX ( 3 , 5 - ^ ~7 )\,~*U r? x— /I/ 

7xDt>#n-7 vyv h*/f (3,5-^*7;i/tn7i-;i/) tf;^ 

-h0.46g (I«5 1%) £#£ o 
[0 0 9 1] 

EU£&ISi6002 fcRf«lc 1 H-NMRiCTfTV\ TfBtf)^-* 
[0 0 9 2] 

1 H-NMR [2 5TC, S*U*ffc7"fe h tT- * Oit^ls 7 V (ppm) ] 

0 32.6 (S/tU^yZVoL-)^ ; 6.72, 6.44 (^x^;i/) 

[0 0 9 3] 

r jfejfeflf v ] — . 

7xDt-7A/rh7^r^ [ 3 , 5 - tf x ( h y 7;i/tn^f 

mt&wi tmuomuzm^T. M©7int>o . 5 g &?§^m 1 0 gic 

AD*., ^ffitCT 5«*RIMI¥Lfc«, M^KlOOm 1 ZMx., «#3:?fr*PU PTFEM 
iCtlglt. MM£^A300m 1 ©;\°>f l^y ?;*igtf-#-K#U 

*A^rh7^x [3,5-tfx (h'j7;i/tn^f;i/) :7x^;i/] /K^-h^- 

h'J^M (CAS 7 9 0 6 0- 8 8 -1) 2.48g©l^;-;i/^l7mU 
[0 0 9 4] 

[0 0 9 5] 

7int-«7A/fN7^X [3,5-tfX (hij7^D^f^) T7x^;i, 
] Jjf9-hl.73g (J»61.3%) Zmfco 
[0 0 9 6] 

mmm s ] 

^^7iD-fe-!)A/Th7^ r3,5-bf^ (hU7^D^^) 7 



3 0 
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h U ?iA&2.15gtf>3i# 7ml A^^f^iDt-'JVf h 

[3, 5 -If* (b'j7Mn^f;i/) y 3L—)V~\ /K^-M.36g (ifc§P5 

4.1%) &#7c 0 

[0 0 9 7] 

[0 0 9 8] 

X H-NMR MTK^-fbT-fe h>*. * (Dit^is V V (ppm) ] 

34.5, 31.2 (5/*n'0*$?a:n;i/) ; 7.78, 7.67 (7 zl-JV) ; -10.63 



[0 0 9 9] 

mmm 9 ] 

1,2,4,1 ' ,2 ',4 ' -/\^-9-^^;i/7 3:P-fe-^A/^h^^r^ [3,5- 

HJ6#5l ilia«©SfiSfflV^T, 1,2,4,1 ',2 ',4' -^-fr*^;]/? 
xDir>0.5 g&i^$l 0 glZ$Q?l. MKT 1 6l$W3l#Lfcft, M7K100 
ml&illit, ^2I£#£PU PTFE«H!KK:T»iftU ^?££gy$b&#e>7K?SlCT 
6 0"C^T'in^L, -^h^** [3, 5 -If* (h 'J 7;VtD^f 

] jK^- hf- h u ^A^i.7ig©3i^ ;-;i/ti7mi Srin^.fci:3e>, 

[0 10 0] 
[0101] 

1,2,4,1 ',2', 4' -Adrt^f;P7xDt-«7A/fh7^r7v [3,5 
-tf* (h'j7^n^f;i/) 7i-;i] sl?5-M.08g (JR^51.5%) 



2000-302120 




i 1 —0 2 4 2 



m 



[0 10 2] 
[0103] 

1 H-NMR [2 5°C. M'JKtR-fbr-fe tf- h (ppm) ] 

17.1 ; 7.58, 7.50 (7 ai-;i/) 

[0104] 

[ilMi o] 

tCflDx., SfilCT5^«lfcf, M^KlOOm 1 Sin*., £»&?H3JU PTFE 



(^>f7Mn7ii^) #9- h y ^^Aia (cas 2797-28-6 

[0 10 5] 

[0 10 6] 

97 g (JK^46.5%) *mt=.o 
[0 10 7] 

[0 10 8] 

* H — NMR [2 5°C, mTkmitrtbytp, \£-9<Ditmi/7h (ppm) ] 
34.0 ;7.10, 7.02 

[0 10 9] 
[HJ6M 1 1 ] 

1,2, 4,1', 2', 4' - A^^f/b7iDt-7A/f h^^rX 



ffiH# 2000-302120 
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mmrni nmmcDmrnzm^x. 1 ,2 ,4 , 1 - ,2 - ,4 - -^i?-*^;^ 

mlSrfln*., ##&#f3!U PTFE»lftfc:T»tiftU «MK & L S> 6 0 1C * 
[0 110] 
[0 111] 

1,2,4,1 ',2 ',4' - A^tif;b7xDt-7A/fh7^r^ ('O 
i!7MD7i-il/) /K^-hl.05g (JR?6 0%) 

[0 112] 

[0 113] 

^ H — NM R [2 m*3frfb7"fe b^*. (ppm) ] 

34.0 

[0 114] 
[*JIS«1 2] 

1,2, 4,1* ,2', 4' -A^t^f;i/7xDt-'7A/r h ^^rX [4 - ( 

ggftftll fcB«<Z>3£««:JS^T, l , 2 ,4 , l ' , 2 ' ,4 ' -^V***? 
aia-fe>0.5 ggjlliSSl 0 giCiDA. gffitri 6B#iHS*#Lfc«, MtKioo 

T6 0tiT'MU ^h^^f* [4- ( h U 7)V*U * * JV) 7i^] jK^ 
-h^MJtf-kffil.l4g©x#y-;i,jg#5ml fciD*.*:*: I5> 

[0 115] 



3 3 
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[0 116] 

1,2,4,1 ',2', 4' — zlU*.-*? h^dpx [4 - 

(h'j7Mn^f;i/) 7i3] ^^-h0.71g (JR^44.9%) &#fc„ 
[0 117] 

C^M 13] 

H»Ji £:|i3l*i©^fi£fflv^ miK©i ,2-^7znn-fe-;bjQ^> (ca 

s 12156-05-7) i g-kmmmi 5 giztuK.. ^ukx 1 6mmmw 

0 MTKlOOm 1 #3t£#£PU PTFESl{CTijib, Ht?££:;Bi# 

L&#?>, «CT7 0iC^t'MU fh5^X [3,5-t?X (h'j7M 

[0 118] 

(2-7iDt-;i/lfiI/) ^Diz-^A/^ h^^rX [3,5-tf* (h 
V 7 )\s*U*?-)\,) 7i-^ 7}f^-h3.16g (JR*p59.2%) £#£ 0 
[0 119] 

IH)£&li»j2 |^^tC 1 H -NMRICT=?TV\ Tfa<Z>-r- # = 
[0 12 0] 

X H-NMR [251C, MTMHtT-fe h tf-?tfHfc^7h (ppm) ] 

16.6 ; 7.57, 7.43 

_tfE|ty&Ml~l 3 1CT^L^-Y^>^#^M^ 7t7^^>S^W 
[0121] 

3 4 ffiI#2 00 0-3 02 120 



11—024294 



[0 12 2] 



mzmw. ^fc$it> ^ymx<D^mx\ ytmm (eooomj/cm 2 ) &4\mff 

fflRW^ (3ii®«tf<z>#^x7^;i/#- no. GP-ioo) jc^u 

[0123] 

fe= »#4&365nm©5fe*©jR||t3feSi: IT^fcfe. 
[0124] 

in»tt. MW&mjtM (leorxttisor) Kf8£Ufc#BB&i*icifctt-r.& 

[0 12 5] 
[0126] 



ailiE#2 0 0 0- 3 0 



i 1 -0 2 4 2 



[0 12 7] 
4-26] 

gt^s/n^-9->© i ,3,5 , 7-^ h^*^;b^*in^ h^>n^ 

it> (>f l^X h*±$g ; S I T 7530. 0;CAS 2370-88-9) 10 
8 01Ciffl;i»C3j) ' |gfELfctv Jt TOf (0000m J/u m 2 ) feffofe, 



[0128] 
[0129] 

(## ) gra&af 

1 4 MMM 1 7 6.2 

15 // 2 6 8.4 

16 // 3 3 5.6 

17 // 4 6 1.0 
1 8 // 5 2 8.9 

1 9 // 6 7 9.3 

2 0 " 1 4 9.0 
2 1 " 8 7 7.5 
2 2 // 9 3 8.8 

23 " 10 89.3 

24 "11 53.5 

25 " 12 40.6 



ffiSE#2 0.0 0-3 0 



11—024294 



26 " 13 77.2 

[0 13 0] 
IMMM 2 7 — 30] 

/\3f-tf-*^;i/^n^h^>n3fif-> (D3) Iff ]/X h*±§g ; S I H 6 1 
05. 0;CAS 541-05-9) 100 fi*gPlC*f It, 8 , 9 , 

10, 1 lT?^Lfc>f*>^ft:«att4fe«^<fc6«-S^BB^M2S*«|S, ^ 
>y7i;> (CSA 119-61-9) (if^&l) 4 DD^ 



>3 omiw&s&inu mm^^^m^u^yiz^^xmw. m&v. 



MM (6000m J / c m 2 ) £4HtfTV\ lf>rtT*3M3*lfc:3 fcf > 

[0131] 



[*2] 



8 
9 
1 0 
1 1 



ffiB&ffr&m (%) 

6 0.8 

4 3.5 

7 7.8 

5 1.4 



2 7 % 
2 8 

2 9 

3 0 
[0 13 2] 

*9 #*m$/9U5-b5i/U*rV> 1? I/* M±SS ; S I O 6 7 

00. 0;CAS 556-67-2) 10 OfiMSHCfcfLT, HJfc#| 1 0 7?^ 



^&^##ffc$n£^<D^ftMi* (6000m J 



[0133] 



ffisi#2 0 0 0- 



3 0 2 1 2 0 ' 




#32 i 1-0 24 2 



[0 13 4] 

immm3 2] 

fii^f;i/i/^D^$i/n^> (D5) (mmitmum -cm m;Ls 

9 0 0 0 ; CAS 54 1 -0 2-6) lOOMMflSK:** IT, HJfi« 1 OT'^ 

J»#*^K:3#|8ljBfcSUfcffe, (8000m J / c m 2 ) fefrofc. 

[0 13 5] 

— gfrflgg)^ jj v jfete70,7% Lfc, — 



[0 13 6] 
mMM3 3] 

K^^^s/^n^^s/n^^ (D6) (mmitmjim (S)i ; ls 

9 0 6 0 ; CAS 5 4 0- 9 7- 6) lOOMMSPtCfcf UT, MMM 1 Ot^ 

»M««^C3#ia;ftSLfc«L ftM&f (8000m J /cm 2 ) £*Tofc„ 
[0 13 7] 
&ft0t © 4*/b#35 fct52 . 4% & o . 
[0 13 8] 
[&fi£#J 3 4 — 3 6 ] 

2,2,5,5-^ 2 , 5 - Vi/'y- i -^i?-^? uKy#y (Jf 

l^htfcjg ; S I T 7540. 0;CAS 7 4 1 8 - 2 0 - 4 ) 100MSP 

izmlx, rnmws. io. i iT*&&Lt=.4*y£&fa&M > mnvte2>g.mi!? 



ffiliE#2 0 0 0 



- 3 0 2 1 2 0 < 




i 1 — 024294 



8000m J/cm 2 ) £?Tofco 
[0 13 9] 

^ & ^ 3 IC ^ -f o 
[0 14 0] 
[^3] 

h^m (#-5) ni&aq i$mty;i/^ (%) 

3 4 HJSM 8 3 6.3 

35 " 10 72.4 

3-6 » 3 5 . 2 — 

[0141] 

mmmz 7] 

/\3MJ-o:^/I/$/*n hU ->n^r-9-> M±§g ; S I H 5 9 9 0. 0; 

CAS 2031-79-0) 100S4SPK:*f IT, 1 0 T'^-^Lfe-T^- 

3«filfct, OTJJ (8000m J/ cm 2 ) fcfrofcc 
[0 14 2] 

&#R©^;i/#3SW:4<).2%T?& o feo 

[0 14 3] 
[H»J3 8] 

7x^l/tKDi/^Di/D^t> (yVZbttS; S I P 6 7 3 6. 5) 10 

JW 2 MSP, ^/7i;> (if^J) 4 fiigp&tf $;?nn**>50 m*gp 



ajiE# 2 0 0 0- 



3 0 2 1 2 0 J 




1 1 — 0 2 4 2 




wmfrizi o^ram«Lfctfe, (sooom j/ cm 2 ) 

[0 14 4] 
[0 14 5] 

, J i/u*vyit&m (M^u^y) iztt LT KMis 7 ^^mm-fr^ 

+ 3 9-4 6{CM;M£^l,£: 0 

[0 14 6] 

^^^;i/^^o^>^i/n^-9-> (D5) 2fetf K^**^;!/*/*^*-!*-*/ 

S?*nn;**>3 osjMP&S&iiiiU SEtf^Sfc unites v*r, St#, 

©fAffcott^fcftR^tt^ffiSftv^ilB^U 6 0CfML#«#*lci O^ra 
gffijfcTttSfU MM (6000m J/cm 2 ) &frt>fc„ #e»tlfc 

^ [0 14 7] 

WiZ. ±&(Dta<ftmM (6000m J / c m 2 ) fcfrofettlfctfS, 

V^T160•C^C^Lfc#H^t^I^cl^^«tt^«»3^^CJ;oT^SS:^fe# 

[0 14 8] 



US4] 



tf/u&m (%) 



3 9 



D 5 



MM 8 



5 3.2 



4 0 



D 6 



3 8.4 



4 1 



D 5 



5 9.6 



D 6 



1 0 



4 3.4 
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4f¥ 1 1 —0 2 4 2 9 4 



[0 14 9] 

mmm tfju#m (%) 

3 9 7 9.4 

4 0 8 2.3 
4 1 9 1.2 
4 2 8 9.5 

mffizftw-t&z-tzum-fzfr&mMM* 3~5 o izmtM*mmvt=. 0 

[0 15 0] 

[^ «5 W4 3-5 0] 

S/U □-«X3Kt^;7-i:bT 1 ,3 -If* i/ K^^Dt> 

) 7=" h^^;i/^>>D^r-^> Itfls* hl±m ; S I H 1115. 0;CAS 1 
2 6 - 8 0 - 7 ) 100MMSIHCMLT, ^Jfefl! 2 , 3, 8, 9, 10, 11, 1 
2, 13tMlfe^^>^M^ST'^S^Mlii^ 



OV\T8 0TCj»ffl««^K:3^Kia(«Ufc«, ftJfJ* (8000m J/cm 2 ) Zft 



[0151] 
[0 15 2] 

Be&ai y^/^y (%) 

4 3 HJ6M-2 7 0.6 

4 4 » 3 5 7.6 

4 5 // 8 8 4.4 



aJM4f 2 0 0 0 



-302120! 




i 1—0 2 4 2 



4 6 // 9 7 3.5 

47 * 1 0 77.9 

48 /'ll 75.2 
4 9 '> 1 2 4.8 . 3 
50 " 13 85.0 

[0153] 

[0 15 4] - _ 



iMMM 5 1 — 62] 
[0 15 5] 

tf^y? $^-7<D3ljj<3ri/Mm [-rf<3^>_}_;170~190 ; 

-o^itmtm; m??uy (&mmm n-7 3 oa] , tr^oiy-^F* 

4 -7<D3itii3ri/mm [:r;}<3f $/_3__165~185 : :* > ^ft^tfjg ; xif^7 n 

y 8 3 0] . *^_"x^_y-;i/A^-Y^ , ©_^dpi/^jg| 

is%mi5;mtt*sx.)V^#*isi±m; (_^|§5^) RXE2 1] © 

#_;K3f S/1tffi„£^#>__7£:&5 0%lC&£_;5l_. ;* h yiz&M h 

frmmiZ, auJ<^^^Ji|100S_tgIS^7_U, Hi_M3, 9. 11, 12T*Mb 
fe^^^^^^tt^M-e^^.-li^ll^J^, |HI_M3&tf 1 20>%©&_o 
V*Tfctl_t__», ^5_M9^t>*l lO=fe;<Z)^COV^T«0. 7M_t§I5, L 
TDibenzosuberone (CAS 1210-35-1) 2 ItJtglS SrSfc&D U 01^, 

^{C^9^^_h(c_i^L, *§WJS:^£i-.£>7_.#>6 0°C©^M#^IC2 0#f§5o 
[0 15 6] 



4 2 



ffi_#2 000-302120' 
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[0157] 

«±©&#tt©*»ffl*fc#JI £ »5£ L, fee 
[0 15 8] 

±M<D1R < MM L fc#««^T IC^mtif ilbt 8000m J / c m 2 ©^* & M§ T 

[0159] 

[*7] 









jfji,#m (%) 


5 1 






3 


8 5.3 


5 2 


f! 


it 


9 


9 0.1 


5 3 


t! 


it 


1 1 


9 3.2 


5 4 


ft 


it 


1 2 


7 9.4 


5 5 




it 


3 


8 3.5 


5 6 


// 


ft 


9 


8 9.3 


5 7 


// 


ft 


1 1 


9 1.5 


5 8 


// 


ft 


1 2 


9 2.8 


5 9 




it 


3 


8 3.6 


6 0 


a 


ft 


9 


9 1.3 


6 1 


// 


it 


1 1 


9 3.0 


6 2 


// 


if 


1 2 


8 9.7 



[0 16 0] 

mnm 6 3-74] 



ffifE4f 2 0 0 0-3 0 2 1 2 0 ? 
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[0161] 

8 lzmist=. 0 

[0 16 2] 

Miz, ±me>m< ytmm (3000m j / c m 2 ) t^mm*. mumzm 

^T16<rctCt^Lfe#MC*fC l&mttmtZ>Z.£lZj:^TM® i mLfrmzi5 
VZ>mit®<D>fJ\sftm%:mi9lZ7jkLfr B 

[0 16 3] 

[Ht8] 



-6-3 -?3hH Mr7'yW7° 5gflsffl- 3 6 2.3 



6 4 //t „ 9 6 9.1 

6 5 '• // » // «*■ 1:1 7 5.7 

6 6 - // // * 1 2 5 6.2 

6 7 t""'*7x;-/l/F*47° " 3 7 0.3 

6 8 // • // g 7 7.9 

69 // /'ll 80.5 

70 // " 1 2 79.2 

7 1 TKSSfc* X7x;-M*47° " 3 7 6.7 
7 2 // // 9 7 9.2 

73 " "11 83.4 

74 // "12 81.6 
[0 16 4] 

Cffe9] 

6 3 9 2.3 

6 4 9 5.2 

6 5 9 4.3 



4 4 
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6 6 9 1.5 

6 7 9 4.8 

6 8 9 6.2 

6 9 9 3.3 

7 0 9 4.7 
7 1 9 4.8 
7 2 9 6.7 
7 3 9 1.3 
7 4 9 0.6 

[0 16 5] 

mmm 75-86] 

[0 16 6] 

[0 16 7] 
[*10] 











*f)\,#m (%) 


7 5 




mmm 




3 


7 8.5 


7 6 


n 






9 


8 0.9 


7 7 


n 




1 


1 


7 6.3 


7 8 


n 




1 


2 


8 5.7 


7 9 








3 


7 7.9 


8 0 


11 






9 


7 9.1 


8 1 


n 




1 


1 


7 8.8 


8 2 


11 




1 


2 


6 9.2 


8 3 








3 


8 7.7 



ffilEff 2000-302120 




1 1 — 0 2 4 2 



8 4 
8 5 
8 6 



9 

1 1 
1 2 



9 3.1 
9 1.3 
9 2.1 



[0 16 8] 
IMfeW 8 7 ~ 9 9 ] 

9 W\*Vl/U*V> (D6) 5 omM$H%.Tf7km¥x7 3L; - 



» £> *l ?§M £ ^J^JIJP:*^- JC200 /t m JC J& « J: ^ IC ^ ^ «_fc U , ^ 

%miA (8000m J/ c m 2 ) $r^fofe 0 
[0 16 9] 

?^©y;i/#^£^s 1 1 JC^t\ 



[0 17 0] 
[ill] 




ffrftm (%) 


8 7 


mmm- 


i 


8 7.4 


8 8 




2 . 


8 1.5 


8 9 


n 


3 


7 9.3 


9 0 


n 


4 


8 8.7 


9 1 


n 


5 


6 9.4 


9 2 




6 


7 7.9 


9 3 




7 


9 2.8 


9 4 


n 


8 


8 9.7 



4 6 
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9 5 " 9 9 3.5 

96 » 1 0 91.4 

97 '/ll 82.3 

98 " 12 76.4 

99 "13 81.7 

±%zmmM3> 9. ii, i 2icT^Lfe-r^->^^^'&^ST^s* 

0 0 — 10 7©^l 2^1 3 iZ^ttyftfJl-ft^ZmLfco 
[0171] 

immm 100 — 107] 

— Hii8 7 iL H& OlS&T: Y^rbt ^ frl/V u^ -V i/u^z/ (D 6 )(gt^ 



/iS:/BVV 2000m J/ c m 2 #J^JJ Ufcl^<D^^^©>f;V#^ 1 2lC^L£ 
. JSiC, 3(D^Wbfe^^S:'H?a«$:Mv^T160 , C^C^L^#ffl^*^C 1 

[0 17 2] 
1*1 2] 



10 0 HJgM 3 3 8.2 

101 " 9 50.1 

102 "11 55.3 

103 "12 39.2 
[0 17 3] 

1*13] 

ffiteM Ml6&tf)Vftm (%) 



10 4 HJfeM 3 8 2.5 

105 " 9 91.3 

106 "11 90.7 



aill# 2 0 0 0-3 




#5£ i 1 — 0 2 4 2 



1 2 



m 



10 7 / 
[0174] 

immm i o 8 ~ 1 1 1 ] 

Ztib&mWU* ±IBH»>3. 9, 11 



8 8.1 



1 2 JCT^fS I, 



[0 17 5] 

HJ&M8 7 £|iiI*§l©:£&T% fg?&. tf^L£tWt£ffi^«£M<^ 180t 

^^fc^l 4 C^t 0 
[0 17 6] 

— 



* 3 
9 
1 1 
1 2 



6 5.7 
8 5.7 
8 1.4 

7 3.1 



10 8 I 
10 9 
110 
111 
[0 17 7] 

mmm 112-135] 

3 , 9, 11, 1 2{CT^Lfe#>T^->^^^ffi#i^T^e 

t=.m<t%)(Dmkmm. R^mM^^^mmLr^mzm^nr^mit^KD^jv^m 
£> tn^timi 5, 1 6^^t*o 

[0 1 7 8] 



ffil£#2 000-302120 
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m2 Omm©?§&#^;*$gRfS^#ilCj£gPcl: *J 1 0 mm©^£ tC&§ £ o S§§g?t 
i^AU ttlftJiilLfc. £e>fC. 3©tt»^JCJtai«[®«k»J3tHa» (8000m 
J/cm 2 ) &frofc«U U 

[0 1 7 9] 

±mmm. mm. ftmvtc.u%kK^ ytmx (sooomj/cm 2 ) ztf^fcyt 

, fiMf&JBW 16<TC»c«)£l,fc#HS3C»PK: 1 OTItfe, 

«fc yfljty ffiUfca-ffcft ( 5 mm £ X 1 0 mmO;U^) 1 6 iZm 

•to mi 5] 

JisKfrS/ffiflg jfg&ffj gfblgg: (mm) 

0.98 



112 



- 3 



3r^-3 

114 

115 

116 

117 

118 

119 

12 0 

12 1 

12 2 

12 3 
[0 1 8 0] 
{Ml 6] 

12 4 

12 5 

12 6 

12 7 



1.09 



» 11 

* 12 
» 3 
» 9 

» 11 

" 12 
n 

" 9 

/> 1 1 

» 12 



1.73 
1.25 
1.25 
1.51 
2.31 
1.18 

1.35 
2.02 
2.4 3 
1.91 



mmm- 3 
9 
1 1 
1 2 



>f)\,ftm (%) 

9 6.2 

9 7.9 

9 8.1 

9 8.3 



StHE# 2000-3021205 




1 1 — 0 2 4 2 ^1 



12 8 t* JJxJ-MW " 3 9 5.4 

129 // "9 97.8 

130 // "11 97.9 

13 1 // "12 9-6.5 
13 2 jfrffif X7x}-m47' " 3 9 6 : 9 
13 3 // " 9 9 8.4 

134 // "11 98.9 

135 " " 12 97.1 
[0181] 

[0 18 2] 
[0183] 

£ ^ $ it § tC cfc o T «Tfg -e % o 3 £ it^ t * £ & Z> . 

[0 18 4] 

[0 18 5] 



5 0 
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i 1 — 024294 
3&& ttfPJM#i5S#t£* $ *IS = 



5 1 £Bffi# 2000-302120! 



1 1-0 24 2 



mm] 

IMVk^m — JttsS (I) 

C {C5 (Rl) n} 2mMm] I+ [ {B (R2) 4} -] 1 



i 



mH#2 000-3021 
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#fFm^©## ¥^n* nmm ^024294^ 

S##-5§- 59900083994 

mm-g m*mm±j% 0095 



1 



ffi|E# 2 000-3 0 2 1 2 0 E 




1 1 — 0 2 4 2 



[mm&-%] 0035-01740 

imm&^i wn^m^mm 24294-t 

[fiS'J^-if-] 391062573 

[»»0#-£] 100077861 
rj££tX&£r3 M IB* ■> 0H 



[^sS##1 03g52-26*5893*r 

C^«»iE l] 

i^mmiE 2] 

[MIE©^] 51 



1 



miE#2 000-302120 




S^^L 11 — 024294 



(I) 

nCgCRbj^Mj 1+ [{B(R 2 ) 4 }"] ! 
iXtt2-e*»; ; lttiXtt2t?*»J ; R 2 l±3fc*5RJiC-7- (B) &ciE&-f5@Bft 



(I) ' KJ3ttS*tM>;Rj»£M (M) Ti, Zr. Fe, Ru. O 
s, Hf, V, Cr, Mo, WTfcSftj^&Stftl**©'*?*** 1 fiE4fi 

[S#3(3] 

3&fSW?y/Hk tN77^;i, KS, tFo^i/M, tf 

(3D* # D-fc>f§^# 7tf;i/7iDir-^A, tert-T^/I/7aiD 

-fe~;i/7:nai? — i/^D^>f-^7iDt-7^ 1,1' -2*7"fe^ 
;i/7:nn-fe-tf A. 1,1' -i/"n-7*f;i/7xDt-'7A, N,N-*?*^;i/7 



1 



ffill#2 000-302120 




1 1 — 0 2 4 2 



^ J ^Winti^, 1,1' -^^i^in-fe^A, n:^;i/^^n 



n Ky $ u ^ A FJj^yfy, \£ x ^ ;v 

5 ] 

—ASsS (I) lcfctf£@2fe^- (R 2 ) jb\ 7'J-;i/l, ^D^>ft7'j-;n 



2 



ffiiE#2 000-302120 
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(i) T*mzh&4*y^&ftm£&&mmzMf&-tz>Mmm&tf^- y 

=y^7. (4 --7J\s*U¥7 3L—JI) /}<7-b7-tX -x" h^^fX [3,5-tf 
^ (b'J7;i/tD^f;i/) 7i-;i/] ^7-h7-^>, T^h^^f* (3,5- 
i/'7MD7i-^ ^ 7 -F7-t>, T^h^^r^ [4- (h'J7MD^f 

;v) 7 #7-h7-tx -^h^^f* (2 , 3 , 5 , 6 —f v^-y^u 

7i-;b) ^*7-h7-t>, ^ b (1 , 2 , 3 ,4 , 5 - *y )VJtUZ7 
— hT—yty, ~f~ h^^rX (3,4,5-hU7;i/^D7x^;i/) ri? 
7-b7-tX rh7^ (3 -7;i/^-n^D/\°>) ^5-h7-t>, h 
^df* [3,5-fc?X ( 1 , 1 , 1 , 3 , 3 , 3 — s\*r"V"7Jl/*U- 2 h^f*/- 2 
!7°Dfcf;i/) ^ jc — aft^- — h7-tX T-h^^r^ v (2,d,6-b ' j 7 ;i/ »- 

n ^ai— tftv- hT—Jry. -x- b^^r^ (;t7MD7*f;i/) zR^- h 7 

A— 7 jijfrw+y^-iv) zK^ - b7-t>, -^h^^x (/^— 7 ;]/;*- n;a-#^;i/ 
) jK5-K7— fh^^T, (A- y A/Urn- 3 zK^-h 
T— 7^h^=¥^ (/t-7;i/*n- 5 -^^fl/Zff-)]/) aKv- h7-^>, 
■5=- h7^X (^^^ ^;i/^-D^Dtf;i/) aK^- h7-t>, 7^ h^3^ (3,5 
-^□07x- ;b) tK^- N 7— -r-h^^r^ (4 - t? nri7 
7-h7-t>, -rh^=** (/<>i/>^D7-f F) h 7-t>< -r" h ^ 

(^nn^>^) ^7-b7-tx -f- h7^x [2- (/x'-^^^-n^ 

7^;i/) lf;i/] ^7-h7-tX -r" b7^^ [2- (/*-7fr#W\3ri/)V) 
If^] zX^- h7-t>, -f" h [2- (/t-^^^-D^-^^;^) ^t^I/ 

] **7-h7-*x -r h^^^ [2- (/\°-7;i/;*-n- 7 -*7*-;i^^;i/) 

3i7^;i/] #7-h7- T^h^^r^ [2- (A-7;i/;*D - 

^7-h7-tX ^h^* (2 ) 2,3,3-fb77Jl/ta 
!7°n£*;i/) d?7-h7- -r h ^^r^ (1H,1H,5H-^^7MD^ 
^t^) tK^- h7— 7^h^3f* (1H-^-7^Qa4^) xK^ - 

h7-t>, T^h^^x (i,i-^7;i/taif;b) sK^-NT — -x- h 



3 
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1 1 -0 2 4 2 



3 , 5 -i/yjitfuKypji) h7-tx ^h^^r^ (4-^;i/^n^ 

^->, ^h^=¥.X (4-^ h^ri/7i-;i/) hT—*y. ^h^3fX (4 

;!/) tff^- h7-5TX -5" h7^rX (^3S-7"f;b7x-;i/) aK^- h7^t 
>> t- h (7xi;i/) aK^- h7-t>, ( !7 :n ;i,) tff^ 

-b7-tX h (7^ 7x-;i/) /K5-h7-tX "X" h 7^PX 

Jjf7-h7-t>, "T" h 9 3r^ (s<>$ t^fr? #7~h7- 
^h^X [3,5- (tst^Jl) 7x.—Jl] tf^- b 7-t>, t 1 h ^ 



A/ 



4 
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fcV^, -«5£ (II) 

<C 5 < Rl) n} 2m M m 

^#5^©^ #a-fe>§§^#£:, -SSsS (III) 
{B(R 2 ) 4 } X 

[ft9!<Z>f&IIII&3£ft] 
[0 0 0 1] 

[0 0 0 2] 
[0 0 0 3] 

o 

[0 0 0 4] 

xstf^S/flffflg, S/yn-^ttBi l^T'*5x^i/ft^ 

[0 0 0 5] 



m$E#2 000-302120 




# ¥ 1 1 — 0242 9* 
[0 0 0 6] 

7-*> (BF 4 ", PF 6 ", AsF 6 ", SbF 6 "^if) ?:^^>i:bT^bT 



[0 0 0 7] 

[0 0 0 8] 
[0 0 0 9] 

$ £lC, zKv- h^MT-^>^^tf^«^^M^#^Bg 6 2- 1 4 3 0 4 
4#&tf#l»¥2 - 1 8 2 7 0 1 -5§-&CM^£*iT^£o 3 *l £ J: *l , SfeJSStK: 

[0 0 10] 



ffisiE# 2000-302120 
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ffi©«£LTtt, #fiffiffiAK:&<5#4*¥6-6 2 6 9 2 #icWa*3nfc#S 

itRTf^jjFmT'tii&wmmsft^ (*>> fh77^n*«, ^ 

[0 0 1 1] 

«£A/£Ji?3fee>t** fc-T^tC. Kevin D. Belfielde>, U*/U*-V2/<D 
3fcBI$&ft^:4">IJIiaiS'&J, Polymer Bulletin 38, P165-168 (1997) ICJI 

^^-biiWST, £*M»K:R3fc3*i*RL ^^f^^^DMJi/ 

a -b- y tfmw. x ttftsag ft ET - e ft g gft ft >r > ^ w s 3 2: gg^ a 

[0 0 12] 

<ft-&4fc©m-&J§«8iiE£ bx&, 3ffiT5.> (fci:;U;£, ^>y;i/*^;i/7^ 
2,4,6-b'M^7f;i'r5;^f;i'7x;-;i/f) , >f^#V-;i/ (fci:*- 
tf, 2 -*^;w ^ 2-^i^;i/-4 ^ #V-;k 2 -/W 

[0 0 13] 

, ^Mft;i/*>mt&#^M2*iTv^,, 

[0 0 14] 

, ^^^-©«fls jc^fc*;. #K:»m-£;&tf#m£©fc«>©«WK. se 



SilBE^F 2 000-302120 




i 1 — 0 2 4 2 



m 



[0 0 15] 

«ffctc, (i) 

£«V Rl > n >2m M m] 1+ [{B(R 2 ) 4 }"] , 
Xii2T^y ; llilXB2-e*9 ; R 2 tt*fil? (B) »Cffiffi*rsKfi^- 



[0 0 16] 

[0 0 17] 
[0 0 1 8] 

«5*s en 

^ C 5( Rl )n} 2 m M m] 1+ C{B(R*) 4 }"] , 

2 0©»gg-r*«3RS:*3gWt*^*3S-efey ; ntt0«svxt3*ra>»; ; m&l 
Xtt2T?S>y ; lttlXH2T*y ; R^i^^II^ (B) JCfflfifSBBti^P 
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[0019] 

«#jt©**n*>3^IM*fc, (ill) 
{B(R 2 ) 4 } X 

S ©KSs £ ««"r * 3 £ & £ . 
[0 0 2 0] 

C « »g6 DS feifeg> ^ «ll] 

*««UC«k6>f*>^#»att«J«tt, JilB-jRsS; (I) 1f*SftSJ:^K: 

[0 0 2 1 ] 

TJ\s3rJim. TV-JVm. 7JUZ2**/& i/VJl& VTfr*fr& T 2/ 71/36, 

i/^D7M-;n, r$;m. mm^vum. ta7^;i 

[0 0 2 2] 

WC, ^y^-JVm [-(CH=CH) n -. -(CH 2 ) n - : n = 2~ 6] T*&5 0 
[0 0 2 3] 



9 



ffifE#2 000-302120 



1 1 -0 2 4 2 



m 



[0 0 2 4] 

■fey 77>Af^X l d^?-*® l -D(Dts? w<y* */^—Ji>±<DW:&£tfi&<D 
[0 0 2 5] 

( 1 ) IZ&tt Z># jMkM®lkM XM) a v Tl (IV), Z v (IV) 
, Fe (III). H€ (III). V (III), Cr (V) , Mo (V) , 

w (v) , Ru din, os (iii) t>mi*n**> v. 

&&i,<{$f& (iii), Ru (iii), os (iii) -e&u, mzftt. 

U< ttF e (III) -£&£ 0 
[0 0 2 6] 

A, tert-T ^l/^^n-fc^A, ^> V^;i/7aiO-fenit7A, n-^;i/^ot 

A, 1,1' -^T-fe^;i/7ain-fe — 1,1' -yn-T'WiDt-f 

A, N,N-^f^75^fil/7intl7^ 1,1' -^fJl/7xDt 
x«7A, x^;i/7o:D-fe^^A, (i;t FD^ri//K'J;i/) 7iDt->7A, 1- 
tKa^i/ifA7int-yA, t Fn^i/^f;i/7iDt-')A, tf— ;vy 

a:n-feX-i7A, 1,1-bfT. (^*7i^M^7-f ;) 7int^7A, 7xU 
t-7A, t-7*f;i/7int-7i, S/7*f07xnt-7A, tf* (£/?□ 
^n§7AAft>, fcT;* ($/*a^># ^x-;i/) ^D:/^ 



l o 



mSE# 2 0 0 0 -3 0 




$f ¥ 1 1-024294 



n^>#^:n-;i/) 2>*;i/3K— (5/^n/<>*s?x 
>f K*f *x a-*- F-fe— tfi** t?* (n-^;i/i/i'0'<>^J/i-;i/) 

/<:/**?xx;i/) yN^x^A^n^-f F#*;r>, tf* (x^-;i/S>*o^>#^ 
xx;u) jw — ^h.^ n^^f F*^^->, yviUt^iifrAf^>/j^5 0 

[0 0 2 7] 

T-yfy [B(R 2 ) 4 ] "T'&S., 5£*> R^i*^***^ (B) JCBBft"t« 
7;V*hx^M, T;i/^px;i/S, /\U>f>it7 J\U>fy 

<ft7;i/#^xx;i/g, An^f>ft7;^hi-M^ /\n>f ^ftr;^— ;^S> 

&mM^^v>% x 'fr^M\znz>i$> vs-DCDm®.^- (r 2 ) »*B2icei— * 

[0 0 2 8] 

±SBB3J£HJfiL>J?9 - F0g#7-*>0>^ftWfc0!Ii: "rb^** (4- 

3j?9-F7X#>, Tb^^rX [3,5-tf* (FU7MD^f^) 7 

] 7fC^-hT-^->. ^F^^t. (3,5-^7;i/tn7i-;i/) ^-h7- 
Jty. "rb^** [4- (b'j7MD^f;i/) 7x.-)\s] ^5-h7-^>, 



1 1 



ailE# 2000-302120 




1 1-0 2 4 2 



rh7^rX (2,3,5,6-^ b^7 )VrtU7 n—JV) ^7- S7-^X -r h 
5^rX (1 ,2 ,3 ,4 ,S -KyjiyjVTtU? ^—Jb) ^7-h7-t>, -r b ^ 
3f:* (3,4,5-hij7;i/tn7i-;i/) ^7-h7-t>, h5^7 (3- 
7MD^nA» ** 7 -h7-^>, -rh^X [3,5-fc?* (1,1,1,3 

,3 , 3 -/\dr-9-^;i/^-n - 2 b*y- 2-7°u¥jv) 7n—m /K^-hT 
rh^^rZ (2,4,6-h'j7MD7i-M /K7~h7-t>, -5=- 

h^^p^ (7^-7;i/^-n^;i/) bT—yty, 9- b^^x (r?--7;b;tn 

^\^PS/;i/) jjf7-b7-tx 5^h^3f* (A- :7;i/;tn iS^-bT 

n- 5 3}f7-h7-t>, ^h^* (s\-y$7;v?$-uyu¥ 

b / —A y , -rhi? » A (3,5-y^na7 31 -A) ; K^-h7- 
7ty. ~7~ b^^-7 (4 - ^0D7x^) j}?7-h7- f'h7^^ 

— T^h^^P^ [2- (7N°-7;i/>rn^;i/) 31^-^] #7-h7-^>, 
•x- h ^^7. [2- (/\ 0 -^;b^D^\^ri/;i/) tf^- bT—?fry, -r 

[2- (/^~ ~J *7 ^ x.?-;i] 3^7-N7-tX T^h^^X [ 

2- (A- yjiJru- 7 tf;^- h T—Jt>, -r 

[2- (A-7;i/tD-5-^fM^^l/) aK^- h7-t>, 

rh7^rX (2,2,3,3 -J- b ^7 JVytuy°U\^°;v) tf^- h7-tX 
^3r* (lH,lH,5H-t^^7MD^>fW /K7-h7-t>, r- h ^ 
^PX ( 1 H-7*-y)\,JtW\3ri/)\,) #7-h7-^>, fh7^^ (1,1- 

^7;i/^-nac^;i/) ^7-h7-t>, ^h^* [3 , 5 - bf^, ( 

n /K7-h7-t>, -rh^^r* [4- (b'J7MQ^f 

;b) /Oi/Vl/] /K7-b7-^X T^h^X (3 , 5 - V 7 )\,Jt U <y V )b) 

xK^- h7-t>, f (4 - aK^- h T—yty. 

b=7*7s (4-xh^i/7i-;i/) ^ 7 -h7-t>, T^hv^P^ (4-^h^r 
^7x-^/) zK^- F7-tX "rb^*X (4 , 5 b ^ris? zl-K) 
7-h7-tX T^h^^rX (4 -^>;i/^ai— ;b) ^7-h7-^>, -r h ^ 



1 2 



ffi§E#2 0 0 0 - 3 0 
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=ap^ (I3i-^f;i/7i-;i/) #9- hr^;fr>, fh5^ 

5=-h^3f* [3,5- 7i-^] 7jf^-hT— 

T— 7" (7 3i S iris 7^ lb) ^*7-h7-^>^^^ 0 

[0 0 2 9] 

df* [3,5-tfX (h'j7MD^f;i/) 7x- tC7~h7-tX h 

P^r* (3 , 5 ^7MP7x-^ aft? - 1*7— 7 l' V =^r^ [4 (— 

h'J7MU^f;b) 7i-;i/] jK^- h7-tX rf7^ [3,5-tf* 

(1,1,1,3,3, 3 -^^y;v^ru - 2 - * b*i/- 2 -7°u tf;i/) ? 

3}?7-h7-^X T^h^^^ (4-^nn7xi;i/) ^7-h7-t>> 
fb5 ^ (3,5-i?^DD7i-^) 3jf 7 -b7-tX -r" h7^rX [2- 

^7i-Jb) ^K9- b7-^">. ^ h 5^r^ ( 1 , 2 , 3 , 4 , 5 # 7 U 

[0 0 3 0] 

So 

[00 3 1] 



ffiK#2 000-3021209 




^) #^ 1 1 -0 2 4 2 0^ 



[0 0 3 2] 

[0 0 3 3] 
[0 0 3 4] 

a^f^-v ^^^ M ja atej E ttt, . ^ (in — 



«V Rl >n> 2m M m 

— «5£ (III) 
{B(R 2 ) 4 } X 

[0 0 3 5] 

[0 0 3 6] 
[0 0 3 7] 

1 1 1) t*£<omm mm^m) ^^nt^i^^bti : o.i~ 



1 4 



ffiliE#2 000-3021201 




4f ¥ 11—024294 



1. #£L<&1 : 0.1— 0 . 3 ©iflHrT*^ffl U O-lOOr. ^KIM 
~7 O1C0}gIMTTlTfctl§. 
[0 0 3 8] 

[0 0 3 9] 

^^£M?K£:tf)?i<£i£te 1 : 0.1-1, #£b<&l : 0.1-0.5T* 
[0 0 4 0] 
[0 0 4 1 ] 

DiZ — ^^/-T" h7^r7, (3,5-i?7Mn7i-^ K 1,2,4,1 

' ,2' ,4' -^^rif^^;i/7aia-fe — ^A/^h^^r^ ( 3 , 5 - S?7/b*n 
tK^- K n - 3i Dt^^A/f h ^^r^ (3,5-^7;i/ 

tn7i-;i/) tK^- K tert-7^-W/7in-fe — ^A/-r- (3,5- 
i/7^U7i-;i/) sK^-K 7iDt»KDi'^7^F/fb7^X (3 

h^^r^ (3 , 5 -*?7J)/7tU si?^- K 7 jc □ ir — ? A/^ b 9 

^ [3,5-tfX (h'j7MD^f;i/) 7i-M d*9-K i?*^/!/? xO 
-fe-^A/-^ h5>3fX [3,5-tfX (hU7Mn^f^) 7il-)V] ^v- 
K 1,2,4,1' ,2' ,4' -^dp-9-^^;i/7xD-fe^^A/^ h^^r^. [3, 

(h'J7MD^f;i/) 7i-M tK^— K s^^i/^xniz^ 

/^h^3r* (^>^7Wn7ii;b) si^-K 1,2,4,1' ,2' ,4' 
-A^^f;i/7iat->)A/f h7^f7v (/^>^7;btD7i-;b) stf^- 
K 1,2,4,1' ,2' ,4' -/s^rif^^^^xD-fe — 7A/f [4 

- (hU7Mn^f^ ;b] aK^- K i , 2-^7int- 

7iOt-7A/fh7^^ [3,5-tf^ (h'j7MO^f;i/) 7 zr.—)\s~\ 



ffiU#2 000-302120 




1 1-0242 



sK9— K 7xnt--?Vfh7^7, (3,5-i; - 7^D7x-;i/) zK5- 
K 7iDt--)Vr (b'j7;Wn^f^/) 71- 

K ^mO-fe — 7A/r h^^r^ (2,3,5,6-fh77MD7 
/Jfv-h. 7iDtlWf h v3r* (1,2,3,4,5 :7;i/ 
^"□^i — Jtf^-K 7xDtl7Vf h^^T, [4- (h'j7;i/tD^ 
stf^— K 7xDt-7A/fh7*7. (4 -7MD7il 
;i/)tfO~K T7;cn-fc- >7 A/x h5>3r^ (3,4,5-h'j7;i/tn7x^;i/ 
) stf^-K i/*^)\/-7 x.Ulz.—VA/'r h^3f* (3,5-^7Mn7i- 
sK9— K ^^^aiD-fe^A/-^ h^3f;* [3,5-tfX (MJ7;i/ 
*U*?-JV) 7x-jl/] >K^-h, S/^f;i/7xnt-yA/rh7^7. (2, 
3,5, 6-fb77MD7x^) stf^- K ^f^/7int-7Vff 

r?^r^ (,i ,2 ,3 ,4 y )\,% u ^ 31— vK5 > — K y;f - ;i/7iD 

t-7Vf [4- (b'j7;wo^f;i/) 7i-M rff^-K 

f;i/7xnt-7A/fh5^7 (4-7Wn7x-;i/) #9- K 

7iDt-7A/f h^=f * (3,4,5-hU7;i/^D7x^;i/) /K^~K ^ 

h7^f;i/7xnt-7A/fh7^ (3,5-e;7;i/tD7x-;i/) #9- 

K rh7^f;i/7xDt-7A/rh7^^ [3,5-tf^ (h'j7;i/tD^ 
T^l/) 7i-il/] jtf^-K -r- h7^f;i/7xOt- VK/^r h^^X (2,3, 
5,6-fh77WD7x-;i/) itfv-K ^h^^T^^^oiD-fe^^A/^- 
h7^7. ( 1 , 2 , 3 ,4 , 5 -s<y&~7)\j*Wy^—)\,) xK^- K -r h^^^i/ 
7xnt-7A/rh7^x [4- (bU7Mn^f;i/) y ol-W jJ?^- h 

, X V^*"}-)^? ^U*. — V 2*/t- h^^r* (4-7MD7x-;b) /K^-h 
, fh7^f;b7xDt-7A/fh7^r7. ( 3 , 4 , 5 - h V 7 JV* U 7 -c — )V 
) 7$^- K ^t^^7iDt>/ff7^ (3,5-^7;i/tn7x- 
K A^rt^f;i/7xOt^'7A/f h^=3pX [3,5-tfX (hU 

7;b;tn*^;i/) 7i-a] tf?v-K A^t^f;i/7xnt-7Vfb7^r 

X (2,3,5,6-fh77MD7x-Jl/) sK9-K s\3f-$-* =f-)\s7 a: D -fe 
-7A/fh7^7. (1,2,3 ,4,5-^>^7;i/t0 7x^;i/) /K^ - K /\ 
^rt^f ;i/7xnt-7A/f h7^r7, [4- >j7;i/tn^f 7i^ 



1 6 
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] ?J?v- K ^t)lf^7int-9A/f h^3rX (4-7MD7i-;i/ 
) aK^~ K /\Wf^7xDt-")A/f h7^r^ (3 ,4 , 5 - h U 7;1/>T 
0 7x-;i/) /tf^— K n -^;i/7a:D-fe — VI±/t h^^rX (3,5-S/7 

n-7*f ;i/7x0t^ l ?A/rh7^^ [3,5- 
t^7> (h'j7;i/*D^f;i/) 7x-;i/] jtf^-K n-7*f;i/7xDt-'7V 
f)v7^ (2,3,5,6-fh77^tD7x-^) #^-K n-7~^;i/7 
iQt^7Vfh7^r^ (1,2,3,4,5-^*7^071^) 
K n-7*f;i/7xnt-7A/fb7^r7- [4- (b'j7MD^f^/) 7x 
jtf^-K n-7'^-;i/7acD-fe — >7A/^ h^^r^ (4-7;i/tD7x- 
tK^- K n-7*f;i/7xnt- 1 7A/f h^** (3,4,5-h'J7;W 
D7iijb) 3j?^— K tert- 7 5 jb7xDt-9A/f h ^^f* (3-,5-S? 
7; i/^- P7x-^) aft*?— K tert-7^A/7aP t -^A/f 1* 7 ^ [3, 



(b'J7MD^f;i/) 7x-;i] stf^-K tert-T§/l/7ain-fe — 
7 A/-^ Y'y^rT. (2,3 ,5,6-f f77;btD7x-;i/) jtf^-K tert- 
7$A7xDt-7A/f h5^r^ (1,2,3,4,5 -^>$7/l/tD7i^ 
) /J^-K tert-75;i/7iDiZ-7^/f h^^fT. [4- (h'j7MD^ 
7i-^] zK^- K tert-7^^7xnt-7A/r b^^f^ (4-7 
;^Q7x-;i/) #9— K tert- 7 ^7xOt-7Vf h^3f7x (3,4, 

5 - h u 7;i/^-n 7x— ;v) 3jc^ — h"e&<5„ 

[0 0 4 2] 
[0 0 4 3] 

2>\ *^-*>©2o©2/*n'<>*^3i>BBft^-©iatca8<Aya*. 
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©ffi v»f £ & £ o 

[0 0 4 4] 
[0 0 4 5] 

Wfc#LT#»lJ!JC«fcsm#g8#^0.'l~l 0M*§P> fib<»0.5~4l 
4SKZ>4*efi!-&U i&R200~700nnu l6*WJCtt200~400n m©^^»K: J: »; 

, M#2000~9000m J/^Oai^^^-Sr^jR-re^T'lS^M^^m^ 

[0 0 4 6] 

fem^m^mzft LT, 7 O~20(TC©;!rtJ!l&£ 1 0#~1B#KU £F£ L<H:100~ 
1601C©m$:l 0~3 O^iaSDiLSihKlJ: yiS^-y-M-^^^StlS. 
[0 0 4 7] 

g§^0 . 1 ~ 1 0S*aP> U< 1*0 . 5~4M*at5CD*"T?S2-^L, 7 0 ~20 

01C©JDS»«:1 0#~2B£f!9, ^* L<l±l*40^180°C©^$!3 0 — 9 0#» 

[0 0 4 8] 



2 0 0 0-3 0 




iff ¥ 1 1 — 024294 



§PlC*f U T 5 ~ 3 £ *U # * L < W:500~300MaST? & 5 . 

[0 04 9] 

^;i/-4 h3f S/'Oyy 4,4-i/7h^^>!/7i;>, 

3f-tf->y>* 2 -*^;i^;fr3f-9-y y>> 2 , 4 - *? * )v y y -f 

yyn tr^^-tf-yy y. 2 ,4 -^x^i/^^f-y-yy y. 2,4--fyy°n 
M^it^yvy. 9 ,1 o-7xm^; y. ^>yx^D>, 2- 

^ N^p^f-y * l/>> 4,4-yif;KV7^D7x;x y>h^3r>>y, 
-2 — ^ 7 ;i/ 7> h 7 ^F7X 2 — x > ;i/y> h^^ r- y y, n Fa *i/y y 

7 ^ j yy y^^j y> yyh^^jyxft-fcyW.. 7tb7x;x v 

Ih^5/7th7i;x 2-xh^S/-2-7x-^7th7i;x 4-* 
h^^7th7x7>, 4 ,4 -2;* h^r>>T-fe h7x7 4-7i_;i/7t 
hycn^y, T>h^"fe>. 1 , 2 yyy h^izy, 9-y?;7>h7 

•fey, 9,10-j;i/7;7>h5"fe>, 2 9 , 1 0 - V* h^r2/T> 
h^-fey, 9,10-^ (y yy h -^i? 'Oy^y^fyy 

, 4-7xXM>!/7x;>. 4-tFn^i/'<W7x;>, i - — h □ T 

yv^^-jy. i ,2-Kyxyyh^^-J y> 2-^nn7>h7^;x 2, 
3-^^00-6-^^7; - p-'oy^; y. 2,3-^*^^-5-* 

>\/*rjy> 2,6->>^f jb-i,4-^>^;x 4 - ^.y w ;i/2^y ^ — 
;k o-^>y>f;i/^ifi^f;K 4-^>!/^-4-^^-y7i3 
7v;i/7-f K, o-^o^^mm dp-ifuy. A>7?-*;x 'OS? 
;k 2,3-^nn-i,4-t7h#;x ^-tf-yhy. 2-* 

fM>!/7x;X 3-^fM>!/7x;x 4-^fM>^7x;x 
2,5-97f M>y7x;X 3,4-^^fM>!/7x;X 4 - ;* h 3f 



2000-302120! 



4#¥ 1 1 —0 2 4 2 



^Jy^jy. 4-ih^r>>7th7x;x 2 , 2 - *?x h^p^T-fe h 7x7 > 
, 2 ,4 h^i/Tir h^oiy 2 , 5-^^ h^S/T-fe h^cr^ >, 2, 

[0 0 5 0] 
[0 0 5 1 ] 

l < u o . o - siflingig^^a,, — 

[0 0 5 2 J ~ 
[0 0 5 3] 

2oJ£U:©^flM^£ l o©^ifiM^£&*^£^x-^;wt;-£ 
[0 0 54] 



ffiHE#2 0 0 0 -3 0 




3p i 1 — 024294 



[0 0 5 5] 

<D EMi^^i - t- ^l/trffiiS 5: ^ f & * 3f -fe * > ft^^f X* & £ o 

[0 0 5 6] 

[0 0 5 7] 

— 2 mmM±v> i i- rn - y m^^M w rnn * ate ware mm t & z. t % ^sm t & & 

[0 0 5 8] 
[0 0 5 9] 

ria^^-Ai tc^-r$n<, Bii©*3t«:£-r*?Ste« (x) tc3cffc*-s£i:#«r 

|g-e&£„ ZKftfS&S (X) « 1 i/^ n ^ i?x-M!&^ 3 
[0 0 6 0] 

££#x©£*£Ji«#^te38S;riTv^ (ffi^tf. J. m. o'connor, c. p. ca 

SEY : Chem. Rev. 87, p. 307—318 (1987)) „ 
[0 0 6 1 ] 



2 1 
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[0 0 6 2] 
[0 0 6 3] 



lit 11 




(X) 



[0 0 6 4] 
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[it 2] 



— > "- + <l 



K 



R 



[0 0 6 5] 

[its] 



11 X ♦ 



Si-O-Si 



Si-O-Si 



Si-O-Si 



C3) 



n-o-Si / ^~ N Si-o-Si'— Si® x © <4) 



-> M-0-Si' ^Si-0-Si" — -Si 



(5) 



[0 0 6 6] 



2 3 
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i 1 — 0242 9' 




[0 0 6 7] 

*»93©m^BB*&Mt±, I) Bg&^JtMSfiatfJS^fcl:,. (a) MM. 

it • r;i/*u k*n- u (b) MjU£:n 

I^tbfetitii, (a) BM&3U(Z>4>S*AI (0.5-4%) 

ic«*iTfe»;. (b) jc^s^&^-r, (c) 

<owm(D*ti*ti<D%mz£^T&bnfcm{£fa<Dm&v\-3., (a) 

fe^A««3i*K:^bTA»«;W*A1£«:^U (b) #^*>ffi^tt«>K, 

[0 0 6 8] 
[0 0 6 9] 

ov*TB:i1j»iS (JK&<ftJ«*fc», 7^KU*;ftt«) SttfflLfc^ ftfitf)*#D 

[0 0 7 0] 
a) tif«*>jRK:oV*T ; 

• L. DeVRIES, J. Org. Chem., 25 1838 (1960) 

• R. S. THRELKEL, J. E. BERCAW., J. Organometal 1 ic Chemistry, 136 1 — 5 
(1977) 

• D. FEITLER, G. M. WHITESIDES., Inorg. Chem. Vol. 15, No. 2, 466 (1976 

) 

[0 0 7 1] 



2 4 



ftfiE# 2000-302120 




# ^ 11—024294 



b) ^ ^ n-fe>^#^icov%T ; 
• D. M. DUGGAN, D. N. HENDRICKSON. , Inorg. Chem. Vol. 14, No. 5 , 955 (1 

975) 

•KAI-MING, J. C. CALABRESE, W. M. BE IFF, J. S. MILLER., Organometal 1 ic 
s, 10 688~693 (1991) 
[0 0 7 2] 

§gp a n (Btft#W28ffi(«0S8) , (l,2,3,4 f 5-^>*7;i/*D 

0«K^«fCftffll/fc. 

[0 0 7 3] 



^•h^=fr* (3,5-^7^0 71-^) ^^-htm^^^M 

<£«bfe^*500m 1 <Z)/1>f l/y *;*§37^*:3K:S»?HIH*S:SSttb, 7^ 
^.3rt(Dffi5C?:^?Stt3tf^K:TiBifebfc«. x^** 5>7 A4.65g £ A*U 7£ 
JCM*^x^^x— ^;H00ml SriDiL, »H*bfctf &*«CT?frSlbfc. £ <b 
jc, ^tt) l -7n^- 3 , 5 -^7;i/^"D^Oif>43.52g lC^7K^X^;i/X--7^ 
;i/5 Oml &Jn*.fc*«& ltf^^XlTl, ^©^3 B£fSifcffiL£o 
TtfL ^7K^X^;i/X-^;i/lC^b^3 - 7^/<b^7^3l-^;V^^4.542g 

&4 o#jw*T»Tbfc«L «#bfc#e>WfiicT i 6i^iBiiS:*bfe. ?£v>-e. 

h'J7i»3 0g £*E*100nil K:8iB3'&fci8?R& 3 0#rt*ttT«rF3-& 
Stfbfctf&SffiKT 2 4HMtU 2K*Bfc^8WB&ffiia#»ib 

[0074] 

^»feHflc«:2/U*>7*;i/K:TSe>K:»ailb, -^h^=¥* (3 , 5 



ffitiE# 2000-302120 




1 1 —0 2 4 2 



y^—JV) /K^- h±h V ?A&10.3g bt^c 0 
[0 0 7 5] 

Hffx«^ nm&m~ Mittit3:m&itimB&mftm&, 42 

(1983) 

• m;ff»dt, ^^-a-^b^, 46, 943-953 (1988) 

• K. FUKUI, M. KASHIWAGI, H. MIYAMOTO, A. SONODA, J. ICHIKAWA, H. KOBAYA 
SHI, T. SONODA., J. Fluorine Chem. 57, 307~321 (1992) 

[0 0 7 6] 

immm 1 ] 

r^M©7oin-fe> (CAS™ 102- 5 4 - 5) 1 g 0 gCM, gjg 

icr5^ra^#bfe^ stt*ioomi Z'ph-f-DMx.. mmzxtMis. PTFEM^ 

[0 0 7 7] 

^»300ml ©7U \/y 9 MVtmMttTWft 
[0 0 7 8] 
[0 0 7 9] 

7xDir- r )A/fh7^r7v (3 , 5-i/"7;i/tD7x_;i/) iK^-hl.6g 
OK* 4 3 %) 

[0 0 8 0] 

^*^;b:7 jia-fe- ^A/r h^^r^ (3 , 5-'> J 7;i/tn7x-;i/) tK^- h> 



EBfiE#2 000-302120 




i 1-024294 



ni^ji tmn&mmzm^T. wmoi?*?-^? xn-&> (cas 1291- 

4 7-0) 1 g Zmifcmi 0 glZfyX. £ffltCT5B£iaaH$Lfcfk fc&TKlOOm 
[0 0 8 1] 

^*300ml l/y **tglf-#-lC||U MiSI#mCT£it$ 

L&#e>. 7=-h^^^ (3,5-i?7;i/tn7x-;i/) h 'J »7A1£2.3 

8g©i^;-;i/il5ml fcflD^fciira, W£©*gS#*raibfc. 
[0 0 8 2] 

[0 0 8 3] 

— ^;f;i/7xnt>/7i>y^f2 (3,5 — frJtu? - JL— jv) iK^ hi. 6 

8g mm 5 3%) 
[0 0 8 4] 

#£>*lfc B^^H-NMR ( E X -400fft«&C#l!&!RJK 
g£tt) ICT*TW TfB©^-* 
[0 0 8 5] 

^H-NMR [2 5"C, STK^tT-fe tf-^O-fb^^^h (ppm)] 

3.20 (i/^n^^^X-;i/) ; 6.0-8.0 (7jc — 
[0 0 8 6] 

1,2,4,1 ',2 ',4 '-Ajpf-^f;i/7xDt-7A/fh7^7x (3,5- 

^7Ma7x-;i/) /K^- h 

mmmi tmmommzm^T. 1,2,4,1 ',2', 4' 

xnt>lgl:Mil 5gm. MJCT 1 6l$IS[«#bfctk ff&TKlOOm 
1 &itl;t, ^#££#£PU PTFE8MiStCT*iftU tttt£jft# bfc#£ 6 0 TC * T- 
;&nH&U (3,5-i?7;i/tD7i-;i/) tf^- h U »7A&1.89 

[0 0 8 7] 



£KIE# 2000-302120* 



1 1-0242 



[0 0 8 8] 

1,2,4,1 ',2 ',4' -A^^^7i-ntri)i/f h^3f* (3,5 
-^7^0711^) sJ?9-M.29g (JRSP47.5%) 
[0 0 8 9] 

0 ^*ioomi ©A>f uy^^mi-^my^^nizm^mw^^Ati, mt& ( 

III) 0.32g&tfy-fe h-h'JA3 0ml i£tt$c (III) 

-g7c a J£tC, HjJfe^H- -y^l/'V3iU-fc^ (CAS 31904- 2 9 7) 0.48 g 
&tf«*2 0ml«:M, l^K^bfeo OVNT% rh^^rX (3,5-^7 

OiCtt'»U f©*4 3 0^|HliJ[flfet, SiS«*0*^5:tf^aiSS!rS: 
[0 0 9 0] 

n -^;i/7acD-fe - >i7A/^ h^^r^ (3 , 5-^7;i/tD7xr;b) #5 
-hlg (JRS(B71.5%) 
[0 0 9 1] 

[0 0 9 2] 

*H — NMR [2 5TC, M?KiHt 71? h tf-^©-ffc^S/7 h (ppm)] 

3.15 (^^n/0^>^a:-;i/) ; 6.71, 6.47 (7ii/l/) ; 0.86-2.04 (^ 

[0 0 9 3] 



2 8 



&SE#2 000-302120 




i 1—024294 



mmw 5 ] 

AS 53954 - 8 6 - 2 ) 0.51g, (III) 0.32g. Tizh— h U ;i/ 3 

0 ml. $6tK2 0 ml &tJ^ h^** (3 , 5-i/^;i/tD7x-;i/) tf^- h 
h U ^A^0.97g^e>, tert-y $;i/7ac.n-fe>/'T- h7^r^ (3,5-S?7 
;i/tD7i-;i/) /}f^-h0.87g (4X^60.7%) 
[0 0 9 4] 

! H-NMR [2 5°C. MTKUt-ffcy-fe h ^ tf- * ©flS^? h (ppm)] 
32.1 0>*n^># $/X-;i/) ; 12.82 (*^l^>) ; 6.72, 6.48 (7ol — )\s 

) ; -12. 1 (y^;i/S) ] 

[0 0 9 5] 

(CAS 12152- 9 4 - 2) 0 . 3 g, (III) 0.021g. yiz N— h 

U;i/3 0 ml. M^Kl OmlMfh^^rX (3 , 5 - V7)\s*U 7 
9- h^" h U ^A^0.635g^e>. (S^t KO^PS/sKy ;i/) 7xDt-7A/r 
h^^r^ (3,5-i/7Mn7i-;b) /K^-h0.46g (iR^ 5 1 %) 

o 

[0 0 9 6] 

mfe&M1&W2. ^HH^^H-NMRlCTfTV^ TIE©-? — # 
[0 0 9 7] 

! H-NMR [2 5'C. MTkfftflsy-fe h>#. tf- ? tfMt^> 7 h (ppm)] 
32.6 (i/^ D^>^ S^X-;i/) ; 6.72, 6.44 
[0 0 9 8] 

mmm i ] 

7iDt^7^/fh7^rX r3,5-bf* (bU7MD^fJl/) 7x._;i/] 



ffif2# 2000-302120 



1 1 —0 2 4 2 



• 



mmmi tm&a&uzm^T* rpi®7int>o. 5 g &wkWL&i 0 giz 

tU?L. ^IZX smmmWLf^ M*100m 1 sg#&?fr3flU PTFE«t 

*RlCT*tifrbfc. 2t$ft&M:300-m 1 <DJ*4 ? X§&l#-?!7 -HC# U StfPU 

hU^A^ (CAS 79060 - 8 8 - 1 ) 2.48 g (£>:n# y 7 m 1 ZtUZ. 

[0 0 9 9] 

[0100] 

— 7xDt-»^/rl»9^^ [3, 5 — fcf x ( h U 7 ;i n ^ 7 .ii — Jb 
] jK 9 - h 1 . 73 g ( I«6 1 . 3% ) & W & o 
[0101] 

^^f;i/7xDt-'?A/Th7^7, [3 , 5 - tfx^-( hu ^;i/^-p^^;i/) 7 
HJfcMi fcH«©£lttfcSMtsS&icj: ^f;i/7xnt> o. 5 g> WWm 

10g, fh7^X [3,5-1^^ ( h V -7 )\s*U ? jK^- b 

j-bV «7A^2.15g©3i^ J -;i/^i7m 1 e> jl U -fe — ? h 

=7*7. [3,5-tf* (h y 7 )\,JtU*^)\s) V — jj?^-M.36g (lR^5 
4.1%) fcfcfc. 

[0102] 

[0 10 3] 

! H-NMR [2 5'C, S**-ffcT"fe h>*, ¥-7 (Dltmis? b (ppm)] 
34.5, 31.2 (*>^D^># fr) ; 7.78, 7.67 (7i^;i/) ; -10.63 

^;b) 

[0104] 



3 0 



ffi|iE#2 0 0 0-3 0 




#3p 1 1 — 024294 



immm 9 3 

1,2,4,1 ' ,2 ' ,4 ' 3lU^.-^J K/t- h7^r^ [3,5- 

\m (h'J7;i/tn^f;i/) y^— ;i/3 /K7-h(Z)^ 

HiSMl h^£Z)^tt$:MVNT, 1,2,4,1 ' ,2 ' ,4 ' - 'x*-** 

jca-iz>o. 5 z-&wmm.i o gican*., ^?sjct 1 6mmmnLt^ mtkioo 

m 1 SrilliL, ^#££#£PL, PTFEM^c IC T diil L , »«€:«Sff b KIT 

6 0TC*-eflH*6U -rh^^f* [ 3 , 5 - tf* (hV7MD^f;i/) 

] h U ?A&1.71g<DX# y -;b^7ml £#nx.££33. #»6 

[0 10 5] 

j » U ggxAflflx * — tCT^jlbfe, 

[0 10 6] 

1,2, 4,1', 2 ',4' -A^rlf^f Jl/7xUt-7A/f h^^fX [3,5 
(hU7^D^f^/) 7i-;i/] 3K7-M.08g (JR*B51.5%) 

o 

[0 1 0 7] 
[0 1 0 8] 

1 H-NMR [2 5t, M*3R-ffc7"fe If- 9 <Dlt3ti/7 h (ppm)] 

17.1 ; 7.58, 7.50 (7:n— /b) 

[0 1 0 9] 
[£%0J 1 0 ] 

^^f;i/7int-7A/fh7^ (K>j?7Mn7x-;i/) xK^- FO^r 

tCiDit. gffitCT 5B3Ma£#Lfc«L fcfcfclOOml £;6n*-, U PTFE 

«HtttCT»iftU »*S:S^U3&^e>*»JCT4 OTC*-ejD»U. rh7*X ( 
^*7Mn7i-;b) sK7-hyf7^tt (CAS 2797 - 2 8 - 6) 1. 



fflf£4#2 000-302120 




#5p i 1—02429 



6 g©X^;-«7ml ZtiUx.t~£Z\?>. Wfe5ieiltf#ffflLfc. 
[0 110] 

[0 111] 

97 g (JR§P46.5%) £f#fc„ 
[0 i 12] 

[0 1 13] 

1 H-NMR [2 5TC, MzKaR-ffcT-fe h tf- # ©ffcS**/ 7 h (ppm)] 

34.0 (*-f-)\,) ; 7.10, 7.02 

[0 1 14] 

immw 1 1 ] 

1 ,2 ,4 , 1 ' ,2 ' ,4 ' - Ajrf ^f;U7iDt-7A/rh7^7, (X> # 

^mmi tm^mm^m^^x. 1,2,4,1 ',2 ',4' -^-^^^^y 
jautyo. 5 g &ai«eeti 0 gizMz.. ^mzx 1 emmmwiyfc^ mzmoo 

ml SriH*., ^#f£#£PU PTFEMclCTSti® U it?&£«#L&#e> 6 0 °C & 
XtiQML. -rh^^PX ('<>^7;i/tn7i-^) sK9 — h U *-?2»i&1.27g<Z> 

[0 115] 
[0 1 16] 

1,2,4,1 ',2 ',4' -Adrt^fJl/7iDt-9Vf h^3rX (K> 
^7WD7i^) Jj?9- M.05g (1K$6 0%) 
[0 117] 



HJIiE#2 000-302120 
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[0 118] 

*H — NMR [251C, m^mitT^by^. X- 9 (Dibits? b (ppm)] 
34.0 

[0 1 19] 

immw 12] 

1,2,4,1 ',2' ,4 ' - A^ij-^f;V7xDt-»A/rh7^^ [4 - ( 

HJ6M1 fcElflSOSMt&M^T* l , 2 , 4 , l ' , 2 ' , 4 ' - /v* if* ^;i/7 
iDt>o.5g^Wi ogtciox.. ^sict i e^lffbfet, »ioo 

- h^h U frA&1.14g(P J -*;-;Mg%i5ml feflP*.ft- d 3. 
[0 12 0] 

[0121] 

1,2,4,1 ',2 ',4' - A^^f;V7iat-'?A/Tb7^X [4- 
(h'j7^D^f^) 7x^1/] 7K^-h0.71g (42^44.7%) £#fc 0 
[0 12 2] 

mmm 1 3 ] 

( 2 - 7xDt-;bXf ;V) 7 jiP-fe — fri»/-x- h^^X [3,5-tfX QU 

»J1 fcH«fc©81B&«^T, rf?I£<Z>l ,2-S?7xnt-M*> (CA 
S 12156 - 0 5 - 7) 1 g &&%Bfcl 5 g ICflllX., 1 G&mMWVf- 

SjSfcTKlOOm 1 £flII;L, ^3§£#£PU PTFE2§&ftlCT@i& U 
TK^ICT 7 OT;*T?Sll|RU ^h^** [3,5-tf* (h'J7^n^ 
*■;!/) 7x-;i/] tf^- h^hU ?Ai&4.86g£j(jn*-fei:^5. W^&^Htf^ 



2000-302120 



1 1-02429 



i 



[0 12 3] 

(2 -7in-fe-^/Xf^/) 7iDt--)Vfb7^ [3,5-tf*. (h 

"J7MD^fjl/) 7i-M /K^-h3.16g OK^59.2%) £#fc 0 
[0124] 

[0 12 5] 

1 H-NMR [2 5TC. S*Sfrffc7"fe > > fcT- # 0>-ft5*$/ 7 h (ppm)] 
16.6 ; 7.57, 7.43 

[0126] 

±gdHiB M i ~ i 3 tL -<l l /c >r > j y^^ mmmm> K % 7 *> . m & mm 
•r. 

[0 12 7] 

^BM&au&avi/jtfy S/n^r-9->-fb-&*100M*»K:*fLT2fi4aj©*"ei8AL/ 
[0 12 8] 

*fibfefi&, £ffitc&£ Life Lfc 0 X. »#§14^:t>*#^tt$:^-r 



ffiSE#2 0 0 0 -3 0 




4# 1 1 — 024 294 



mZMW. #ffc£i±, \Z ymX<DVm^. JbWM (6000m J /cm 2 ) £4[itf?o 
P9flff#9* (ajfi«f*©3tf9^7-f NO. GP-100) JC^U >f;i/# 
[0 12 9] 

fee at3t*&365nm©3t*©Stl¥3tJli:UT#«>fe. 
[0 13 0] 

[0131] 

Srffv^ JRUfflLfcfc, 80TC»a««^KiTl^l!gffi«IS-&fe«J!S©K»>t© 
[0 13 2] 

[0 13 3] 
[£%09 14-26] 

&ft*/U*rVy<D 1,3,5,7 -f h7^f;^f h^^O^r 

t> (^'l/Xhtti; SIT 7530.0; CAS 2370- 8 8 - 9 ) lOOSMHC 

#tt#ffi3fcv*J:5&*&U 6 0iCiM^lCl om OV^T'8 0 
aH^JC3^iaiiS[fllLfct!t, ftM&f (8000m J / cm 2 ) fcfrofc. 



mSE#2 000-302120 




4#3p i 1 — 0 2 4 2 

[0134] 
[0 13 5] 

imi ] 



1 4 1 7 6.2 

15 » 2 6 8.4 

1 6 // 3 3 5.6 

17 // 4 6 1.0 

1 8 // 5 2 8.9 

1 9 » 6 7 9.3 



-2-0- - » 7 4 9.0 



2 1 // 8 7 7.5 

2 2 // 9 3 8.8 

23 " 1 0 89.3 

24 "11 53.5 

25 "12 40.6 

26 "13 77.2 
[0 13 6] 

imMM2 7-3 0] 

A^t^^i/^Drh^i'D^t^ (D3) [^fb^Mii; SIH 6105 
• 0;CAS 541- 0 5 - 9) 1 0 OMMm^M It, HJSM 8, 9, 10, 1 

it^bfc>ft > -? & ffii&m 2 itm^ ^ > v 7 ^ 

y> (csa 119- 6 1 - 9 ) (mmm) 4m*«i:tJ^*nn*#>3 on 

$tlfe^ffi© J 5Jt5^^cov^T, ifyizuR^txr^^^cD^m-vumytmm (6000 



3 6 



ffifE# 2000-302120 



m 



#3p i 1 — 024294 



[0 13 7] 

mmm (#-§•) 



mm 



8 
9 
1 0 
1 1 



mmm7j]s#m (%) 

6 0.8 

4 3.5 

7 7.8 

5 1.4 



2 7 

2 8 

2 9 

3 0 
[0 13 8] 

mmm 31] 

^^^^f;bi/^nfb7i/D^rt> (D4) Itf V *±$g ; S I O 6700 
.0;CAS 556- 6 7 - 2) 100M*^PtCMbT> 1 0 h 



3S C=t 



. « 1 



]%SMtf&Wt2ftfe#:M<DW.myimtt (6000m J /cm^) £4 



[0 13 9] 
mtWf ;i/#^69.3% L fc„ 
[0 14 0] 

mmm 3 2] 

^#*^;W>*n^>*S/ndf-9-> (D5) (Itigfl^Xli (f)I;LS 
9000 ; CAS 541- 0 2- 6) 100M;3P&C*f IT, ^lOT'^bfe^ft 



^ffi$&V^e>^fcU 6 0X:mm,ffim]Ffc 1 O^ra. -^T*8 ox:^®^^ 
lZ3ftmmmisf~%k> ftMSt (8000m J /cm 2 ) £frofco 
[0141] 



mSE# 2000-3021205 



^) #^(Z i 1-0 24 2 



[0 14 2] 
[HIM3 3] 

K^^^^/S/^n^^-y-S/D*^^ (D6) (-fsMffc^Xtfl (80 fg ; LS 
9060 ; CAS 540- 9 7 - 6) 100fi*gptC*f IT, ^Jfiffif 1 0 *e-&J« Ufe-f 

tt#flISfcv*«fc3MfU 6 0TC|»JH#ai^K: 1 o^ra, o vat 8 o nftMffigl 

3 r^raScg Lt=.&, %mH (8000m J /cm 2 ) Srfrofc. 
[0 14 3] 

©y-fl/dfr* 1452.4% Tf&ofc. 
[0144] 



[2&fifi#!f 3 4 — 3 6] 
2,2,5,5 — r- h-5*3-/l/- 2,5-^2/^^-1 - ^^-^i/^ D ^> ^ > ( 
^l/^ httSS ; S I T 7540.0 ;CAS 7418 - 2 0 - 4 ) lOOSMPfCfcf bt 
^ 10. 1 1 T^Lfc>ft>^M^f It^S#l^iM2 

mmm. ^y^y^jy (nmm) 4m»MiK^?ani*#>5 oMigp^ 
#hci o#ra, ov^t? 8 ox:m&mm^iz3^mmm:ht^ ytmM (sooomj 

/cm 2 ) &?To£ 0 
[0 14 5] 
^^JK©^>3^P£^3 {C^-To 
[0 14 6] 
[3S3] 

(##) ras&ai ^m^a^ (%) 

3 4 8 3 6.3 

3 5 " 1 0 7 2.4 

36 //ll 35.2 



ft$E4f 2 0 0 0-3 0 2 1 2 0' 
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[0 14 7] 

mmms 7] 

/\3fiJ-x^-;i/5/* □ h U i/D^r-9-> ; S I H 5990.0 ; CAS 

2031- 7 9 - 0) 100M»IC2*LT, Mtfc&H OT'^bfc^ft>^^ 

Lfc^, (8000m J /cm 2 ) &*To£ = 

[0 14 8] 

[01 4 9] 

immms 8] 

^/ Kn 5/^ ns/n#t> I/* htfcSH ; sip 6736.5) loom* 

ClO^iaftlbfct, 3tflR# (8000 m J /cm 2 ) fcffofc. 
[0 15 0] 

© tfJV-frm »65 . 8% T* & o o 
[0151] 

[0 1 5 2] 

3 9—42] 

(D6) ioofi*gptc*f it, i 0T?-£j£Lfc>f 



ffi§E# 2000-302120 




#32 1 1 — 0 2 4 2 



# 



g$B*T??frSIU 3fcJ8*f (6000m J /cm-) -feffofc. «A>*1& 
[0153] 

3giC, ±x&©ftl<»t$f (6000mJ/cm 2 ) &fro feSUfctf fi^«$:«VN 

£tt£t^/7©^#$£^5tc^ 0 
[0154] 

[jg4] — 



3 9 

4 0 
4 1 
4 2 ■ 

[0 15 5] 
[IS 5] 
'(#■§■) 



ds-* 

D "6 * 
D 5 - 
D 6 



^ 1_ (%) 

?»J' 8 - » 5 3.2 

8 * 3 8 . 4 

1 0 5 9.6 

1 0 4 3.4 



>f)\,ftm (%) 



3 9 7 9 

4 0 8 2 
4 1 9 1 
4 2 8 9 

[0 15 6] 



4 
3 
2 
5 



[0 15 7] 



4 0 



fflfIE#2 000-302120 




• 
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[mmmi 3-5 o] 

) ^ Y?*)\,*JVU*-V-y VfUX bl±W£ ; S I H 1115.0 ;CAS 126-8 
0- 7) lOOSiSMCMLT. mMM2. 3, 8. 9. 10, 11, 12, 13 

2S*^&tf^nn;*#:y 5 0fi4gp£:8s#nb, ^3$, *i-£U ^ 

[0 15 8] 

mi$ma> 6 ic^-To 

[0 1 5 0] 

[*6] 



mmm (##) 
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